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THE HAWAIIAN ISLANDS AND THEIS ANNEXATION. 

Some two thousand miles from San Francisco in a 
southeasterly direction lies the group of the Ha- 
waiian Islands, which have been the scene of the late 
revolution. The country is now in the hands of a pro- 
visional government who have deposed the queen, and 
the future disposal of the government is the question 
of the hour. Some advocate annexation to the United 
States. Great Britain would be hardly true to her 
nature did she not contemplate taking possession of 
the islands, so as to have one more stepping stone for 
the sun, which always shines on some part of her do- 
minions. Germany's interest in the islands has not 
yet developed to any great extent. 

About the year 1527 one or two Spanish ships were 
wrecked upon the islands, and the few survivors inter- 
married with the natives. Their descendants are iden- 
tified to the present day by their light skin, liability 
to freckle, and by their facial contour, which is Cau- 
casian. They are termed Kekea. The true discovery 
of the islands was effected in 1542 by Gaetano, a Spanish 
navigator, and in 1567 Mendana, another Spaniard, 
determined the true position of one of the islands, 
Kauai. In the beginning of 1778 Captain Cook visited 
the islands, whence his countrymen assign to him the 
honor of discovery. He left them and returned toward 
the end of the year. He excited the hostility of the 
natives and on February 14, 1779, was killed by them 
on the shores of Kealakeakua Bay, on the island of 
Hawaii. He was endeavoring to recover a stolen boat 
when killed. The name Sandwich Islands is derived 
from Lord Sandwich, of England, and was given by 
Captain Cook. Fortunately the beautiful native name, 
Hawaii, is now in the ascendancy and will, it is, to be 
hoped, remain so. 

A very elaborate system of feudal government origi- 
nally obtained there, five or six independent monarchs 
holding sway. Wars were frequent. In one of them, 
in 1790, King Kamehameha was attacked by another 
king, and defeated the aggressor. He pursued his con- 
quest and thirty years later was sole monarch of the 
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islands. The dynasty thus founded lasted until 
December 11, 1872. A chief, Lunalilo, was elected to 
succeed this house. On February 12, 1874, Kalakaua 
was elected king. He died in 1891, while visiting this 
country. His sister, the recent queen, Lilioukalani, 
the widow of John O. Dominis, the latter of American 
origin, succeeded him. She is the deposed ruler. Un- 
doubtedly no native dynasty will again hold sway. 

In the history of the country, which history is one 
tale of revolutions, some facts bearing on annexation 
may be noted. In 1810 Kamehameha I. wrote to 
George III. of England, desiring formally to acknow- 
ledge the British king as his sovereign and to place 
the islands under his protection. The offer, it is said, 
was accepted. Again, in 1843, a provisional cession of 
the islands to Great Britain is recorded, which was 
abrogated a few months later. By special treaty of 
1889 the control of foreign relations was given to the 
United States. 

The islands are twelve in number, with an area of 
6,400 square miles, over three times that of the State 
of Delaware, or about four-flfths of that of the State 
of Massachusetts. One island, Hawaii, contains 4,000 
square miles. Most of the rock formation is volcanic. 
On Hawaii are two active volcanoes — Kilauea and 
Mauna Loa, Between the effects of eruptions and ac- 
companying earthquakes a number of lives have been 
lost. The highest point in the islands is Mauna Kea, 
on Hawaii, which rises to an elevation of 13,805 feet 
above the sea. 

With such an immense range of altitudes, a great 
variety of climate can be secured. It varies from cool, 
frosty weather to very warm weather throughout the 
year. Sea breezes and northeast trade winds do much 
to temper excessive beat. In the winter heavy rain- 
storms occur, lasting sometimes for weeks. 

The natives are supposed to be of the Malay race. 
At the time of Capt. Cook it is thought that the popu- 
lation was about 300,000. War and disease, the con- 
comitants of civilization, have reduced the population, 
until the census of 1890 showed a total of 89,990, of 
which but 34,436 were of the aboriginal race. It is 
believed that they were originally cannibals. Except 
for this feature, they seem to have had many excellent 



features. Capt. Cook's death is believed to have been 
precipitated by his own cruelty and hypocrisy. The 
American whalers used to recruit their crews with 
Kanakas, as the natives were called, and tribute to 
their amiable qualities is easily found. 

On April 4, 1820, seven American missionaries reached 
the island. Shortly before this time the natives had 
destroyed all their idols, and the missionaries found a 
nation without any religion. In 1825 the ten com- 
mandments were adopted as law by the government. 
The first missionaries reduced the language to a writ- 
ten form, with an alphabet of twelve letters a, e, i, o, 
u, h. It, I, m, n, p, w. Whether the limited alphabet 
has anything to do with it may be a matter of surmise, 
but the population is said to be on the average less 
illiterate than that of New York City or Pennsylvania. 
It is claimed that they have a well settled American 
society, comparable to anything in the States. The 
general feeling on the island is said to be opposed to 
Great Britain. 

Last autumn the San Francisco Examiner had a 
poll taken of the Hawaiian parliament on the subject 
of annexation. The sentiment then was strongly in 
favor of independence. The queen's leaning toward 
absolutism is largely responsible for the revolution and 
presumable change of views of the leading men on 
annexation. Probably the sugar question is one of 
the factors at the bottom of it. At one time the su^ar 
plantations paid a return of some fifty per cent on the 
investment. This state of things has been done away 
with by free West India sugar, so that a far smaller 
profit is made. The hopes of a bounty per ton of 
sugar is one element making the sugar planters anx- 
ious for annexation. 

Practically Hawaii draws upon San Francisco for her 
supplies. In 1891 the tonnage of American ships enter- 
ing the harbor of Honolulu was over three times that 
of English ships, or 173,891 tons. American import.s 
aggregated $5,924,277, as against $1,201,329 of British 
imports. The sugar production is now 300,000,000 
pounds per annum. 

The leper colony on the island of Molokai, the scene 
of the heroic exertions of Father Damien, casts a shadow 
over a picture where there is so much that is fair. But 
Canada and Louisiana both have had lepers for many 
years ; so in leprosy we would have no new acquaint- 
ance. Some thousands of miles to the south and east 
of Hawaii, Robert Louis Stevenson has established 
himself. But his lovely Samoa hardly yields to the 
charms of the more northerly group of Hawaii. The 
varied climate enables any form of vegetation to be 
raised that can be grown in a temperate or tropical 
climate. The establishment of a botanical garden, 
absolutely unique in the world's history, would be an 
interesting possibility. The islands are but six days 
from San Francisco, and by fast steamers could be 
brought much closer. Under proper conditions, they 
might attract and should attract many tourists. The 
fact that America is by far the nearest mainland seems 
to bring the islands within the operation of the Monroe 
doctrine, and goes to forbid the establishment there of 
a European power. The purchase of Alaska, under 
the advice of Seward, when United States Secretary of 
State, has proved an excellent operation for this govern- 
ment. The annexation of Hawaii, it may be believed, 
would prove in its degree equally good for us, and, it 
is to be hoped, would be good for the inhabitants also. 
As a touching point for ships, its value cannot 
be overestimated. In war the importance it would 
acquire, as a strategetical point, and as a depot for 
coal and supplies for war ships, is obvious. We al- 
ready possess by treaty, rights in a species of harbor or 
coral lagoon. Pearl Harbor by name, which requires 
dredging before it will be available for ships of war. 
The bay of Honolulu, on the island of Oahu, is the 
principal harbor. It has 22}^ feet of water. Good 
harbors among the islands are very few. 

The islands now have a debt of $3,000,000. The 
necessary assumption of this debt is one of the princi- 
pal reasons cited against annexation. It would virtu- 
ally represent a price paid for the islands. 



THE EDISON INCANDESCENT LAMP PATENT 
ATTACKED. 

History repeats itself. Some years ago the great 
Bell telephone patent had arrayed against it a host 
of witnesses and able legal and expert talent. In the 
depths of Pennsylvania had been discovered an in- 
ventor who, it was held, had invented and had in 
operation a telephone and microphone antedating 
Bell and Hughes by many years. The case went to 
trial and one of the largest records ever produced in a 
lawsuit accumulated, and was produced before the 
Circuit Court in this city. The usual course was 
taken after an adverse decision in the lower court, 
but the appeal was without result. It was chiefly re- 
markable for the division of opinion of the United 
States Supreme Court. The Drawbaugh case to which 
we allude is a thing of the past. The expiration of the 
Bell patent in any case would relegate it to obscurity. 

Now the electric light has found its Drawbaugh. 
Heinrich Goebel, bom near Hanover in Germany, is 
the inventor cited to destroy the recently affirmed 
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Edison incandescent lamp patent. In Goebel's alleged 
inventions we find the exhausted glass receiver and 
the true filament of carbon. It is not a rod or segment 
of pencil lead but a true filament of Edison's favorite 
bamboo. Starr's early lamp, it will be remembered, 
was based on a rod of carbon. The distinctive feature 
of Edison's invention is the thin high resistance fila- 
ment. 

Goebel was engaged in work upon apparatus for the 
Technological School of Hanover. His attention was 
there called to the Starr lamp. He emigrated to 
America and started as a dealer in clocks in this city. 
He experimented with electricity. He produced a 
repetition of Sir Humphry Davy's arc light upon the 
roof of his residence. The exhibition of so powerful 
a light occasioned an alarm of fire and the inventor 
was, it is said, charged before a magistrate with breach 
of the peace. 

He then turned his work in the direction of Starr's 
invention. He experimented with the incandescent 
lamp. From experiments with such material as a bit 
of a carbonized umbrella stick, he progressed through 
the list of various wood fibers, until he tried a fiber 
from the bamboo stem of a pipe. Like Edison, he 
found that bamboo answered the purpose admirably. 
He made a number of lamps as early as the year 1855. 
A number of what purport to be these identical lamps 
are produced at the trial now in progress. 

The lamp chambers are of glass tubing. Leading- 
in wires of copper, platinum and iron are used. The 
fiber, there is no doubt, is what it purports to be. The 
leading-in wires enter the base of the chamber. The 
ends are wound into spirals and retain within their 
convolutions the ends of the filament. To make a 
good joint in some lamps a carbonaceous cement has 
been used. It is claimed that it was made from 
Dixon's stove polish. In other lamps the joint was 
made by electroplating with copper. In some lamps a 
straight filament was used, one leading-in wire reach- 
ing nearly to the top of the chamber. In others a 
spiral filament and in some the familiar horse-shoe 
shaped filament is seen. The last shape the inventor 
called the hairpin pattern. 

The vacuum was the strict Torricellian vacuum. The 
lamp, after introduction of the filament, was sealed to 
the top of a glass tube over 30 inches in length. The 
whole was filled with mercury, and set up, open end 
down, with the lamp on top. Thus it constituted a 
barometer. The mercury descending to the height of 
the barometric column produced the Torricellian va- 
cuum in the chamber. The chamber was then sealed 
by the blowpipe flame and melted off from the baro- 
meter tube. 

In these early days Goebel is said to have frequent- 
ly exhibited his lamps. He used to set them in opera- 
tion on his show case. He left his shop in 1874 He 
used to exhibit a 12 inch aperture telescope which was 
carried on a wagon about the streets. He used to show 
his lamps from the wagon to attract attention. A bat- 
tery was taken as part of the outfit. These street ex- 
hibitions go back of 1860, so it is alleged. 

His imperfect knowledge of the English language 
and his limited association with the world are cited as 
reasons for the obscurity of his work and for his not 
pressing his claims. It is also doubtful if, assuming all 
the allegations to be true, a patent could have been se- 
cured by him after the repeated public exhibitions. 
There was less inducement to patent it at the first 
dates cited, because there was then no dynamo in- 
vented available for cheap production of the current. 

Such is an abstract of the story presented. If he 
fares but a degree better than Drawbaugh, the humble 
German inventor may carry with him the whole body 
of the court of last resort, and may destroy the Edison 
rights to the filament of carbon of the modem Incan- 
descent lamp. I 

* « ■ > * 

frlal of an American Armor Plate at Portsmontb, 
England. 

A Harvey nickel steel armor plate, 6 inches thick, 
was tested on board the Nettle at Portsmouth on 
the 17th ult. The 6 inch breech loading gun was used, 
firing Holtzer's forged steel projectiles weighing 100 
pounds each. The trial was of a very unusual kind, 
the gun and projectile being those regularly employed 
for testing 1014 inch plates, except, indeed, that for 
two out of the five rounds constituting the usual test, 
Palliser chilled iron shot are used, whereas in this 
case four rounds were fired with Holtzer projectiles. 
It was out of the question to attack this plate with 
the usual charge and striking velocity, and the follow- 
ing order was observed : Bound 1 was fired with a 
charge, we believe, of 30 pounds; at all events, the 
striking velocity was 1,507 feet per second. The projec- 
tile was pulverized without cracking or seriously in- 
juring the plate. Round No. 2 was fired with, we be- 
lieve, 42 pounds of powder. The striking velocity was 
1,813 feet per second. The shot was again broken up, 
but the plate was cracked. No. 3 round was fired, we 
believe, with 48 pounds of powder. The striking veloc- 
ity was lj960 feet per second. The projectile perforated 
the plate and was lodged in the form of fragments in 
the backing. No. 4 round was fired with the chargo 



again reduced, so as to give a striking velocity of 1,815 
feet per second. The shell was again broken up with- 
out perforation, and no further cracks were made, 
and no part of the plate fell off from the backing. 

This is a most remarkable trial, says the Engineer, 
for it must be borne in mind that the resisting power 
of a plate is more nearly as the square of its thickness 
than as the first power, so that for a 6 inch plate to 
break up a projectile which until recently was a match 
for 10}^ inches is a great triumph, and it may be seen 
from the account that any structure behind the back- 
ing would have been protected. Attention must be 
called to the fact that while the shot was broken up 
at 1,815 feet velocity in such a way that a great part of 
its striking energy must have fallen harmlessly on the 
plate, it cannot be argued, on the other hand, that a 
shot is only capable of delivering a fixed quantity of 
energy before fracture, and that all energy over and 
above that is lost, for it appears that at 1,960 feet ve- 
locity much more injury was done, because we sup- 
pose more energy was delivered before the work of 
fracture was complete. Probably the fracture of the 
projectile occupies such a period of time that more 
work is done on the plate by increasing the velocity, 
because, although the shot is the weakest element, 
there is not time to find the line of least resistance be- 
fore additional injury is done to the plate. It is per- 
haps the same action as causes fulminate not to follow 
the lines of least resistance taken by slower powder in 
bursting a vessel. 

^ » ■ I » 

Thermal Storage. 

In the course of a recent lecture at the Society of 
Arts, London, Professor Unwin made the first public 
mention of a very important invention known for some 
time to a few, and likely to have a bearing, so The 
Engineer says, on the economic generation of elec- 
tricity, whether in large or in small installations. It 
is the invention of Mr. Druitt Halpin, and consists in 
the storage of the continuous thermal work of one or a 
small number of boilers to do the work of several or a 
large number of boilers for short periods. That is to 
say, that he meets the difficulties which bring about a 
low load factor, and with an ordinary load diagram he 
is able to meet the varied demand on the part of 
engines and generators, with a uniform or straight line 
load diagram as concerns the boilers. His system is 
one which is equally applicable for continuous and for 
alternating current stations, and in many cases it will 
make secondary batteries unnecessary, except in very 
small numbers. We shall not now enter into a full de- 
scription of Mr. Halpin's system, but we may briefly 
describe it as follows : At the present time it is neces- 
sary in electric generating stations to provide sufficient 
boiler power to meet the maximum demand, or the 
highest part of the load diagram. This only, even it 
we make its mean, represents about one-sixth to one- 
fourth of the twenty-four hours ; yet boilers must be 
provided, and fires either lighted up or banked up to 
meet this short period, the boilers themselves being 
sufficient to meet the maximum demand continuously. 

This not only enormously increases the fuel consump- 
tion, but it makes capital expenditure high, and the 
unit cost of current very much higher than if produced 
with boilers always working at full load. To avoid 
these difficulties and losses, Mr. Halpin, under this 
thermal storage system, employs boiler power of from 
about one-sixth to one-fourth the maximum load. 
These boilers he works continuously at their best and 
most economical rate of evaporation. During those of 
the twenty-four hours when the generating station de- 
mand is small, the thermal work of these boilers is 
stored by passing the water which they heat into a 
sufficient number of plain storage tanks, protected 
from loss by radiation or conduction. The boilers 
which he employs will work at a pressure of say 250 
pounds on the square inch, and will be what we may 
call flooded boilers ; that is to say, there will be no 
steam space within them. The storage tanks will, of 
course, also be worked at this pressure, but by very 
well known arrangements steam will be taken from 
them when the engines are working at a pressure of 
say 130 pounds. During the time of maximum load the 
water level in these tanks will fall by conversion of 
heated water into steam, and the level will again be 
made up during the fall to minimum demand. The 
storage tanks will be the equivalent of the gasholders 
in a gas supply system, and in number will be sufficient 
to give a capacity of about 14 pounds of water per 
pound of steam required during the period of demand 
which is above the mean load. The estimated cost ui 
this arrangement is less than that for a sufficient i- - 
ber of boilers, and a saving on the present cost of ; -■_■. i 
production in some of the well known generating ^ia- 
tions will, it is said, probably be from 40 to 50 per cent, 
so great is the loss of fuel during the time when boilers 
are under fire with closed stop valves. 

Mr. Haloin's system has never been employed in 
electric work, but the enormous cost of fuel per electric 
unit under existing circumstances, as compared with 
the easily practically possible 2,% pounds of coal per 
unit, shows how much it is wanted, ana iiow com- 
pletely it has escaped aU previous inventors. '2et the 



principle upon which it is based is old, and h&s re- 
ceived various applications. It is another of that im- 
portant class of inventions which employs old means 
in new combinations and applications to the public 
benefit. 



Half-tone Etching on Copper for Typographic 
Blocks. 

A contributor to the Photographic Times says : 

Copper, being tougher and harder than zinc, makes 
a particularly good metal for type press work. It will 
stand double the number of impressions, and show no 
wear whatever. Besides, the results are finer and bet- 
ter in every way. Inasmuch as nitric acid is not a use- 
ful mordant for copper, entirely different methods of 
procedure are necessary. 

It has long been known that bitumen contained pro- 
perties of being sensitive to light, and this article will 
form our sensitizing mixture. The formula below for 
preparing the bitumen is to increase its sensitiveness, 
which in this age of haste and " do-things-quickly " is 
an essential. 

Dissolve 7 to 10 grammes of sulphur in a sufficient 
quantity of carbon bisulphide, and then add 100 
grammes bitumen. The solution is then freed from 
carbon, and placed in a drying stove, in which the 
temperature is gradually raised to 356° F., until the 
odor of sulphureted hydrogen disappears, which re- 
quires about five hours. The bitumen, after this treat- 
ment, shows itself in the form of a black mass, bril- 
liant, insoluble in alcohol, but equally soluble in ben- 
zine, turpentine, etc. Four parts of this bitumen are 
dissolved in 100 parts of benzole, which forms the sen- 
sitizing mixture. 

The copper plate, having been polished with charcoal 
(which is made for this purpose), is dried, then coated 
with the bitumen solution, using a whirler to distribute 
it evenly over the plate. It is now placed in contact 
with the negative, exposed in bright sunlight for ten 
minutes, developed in a bath of turpentine in the dark 
room. The turpentine dissolves all the coating that 
has been protected from the light, leaving the image 
clean and clear. 

The plate may now be touched up, using a fine brush, 
and the sensitizing mixture placed in the light for a 
time, when, after painting the back with shellac, it is 
ready for etching. One ounce of a saturated solution 
of perchloride of iron is added to four ounces of water, 
and the plate is placed in this solution, using a glass or 
porcelain tray. The biting commences immediately, 
and is to be continued until a sufficient depth is reached, 
which can be judged by scraping through the coating 
on the margin, and when the fingernail catches against 
the edge it is deep enough. It should be about the 
depth of the thickness of a tin plate. 

This plate should be brushed during etching to aid 
the solution in getting at the metal, using a soft camel- 
hair brush. The plate is now ready for mounting, 
routing, or sawing away the edge, and nailing to a block 
of mahogany of a thickness to make the whole just 
type high. 

Copper is being extensively used now, and half-tones 
on this metal command a higher price in the market 
than zinc work. This process is very simple, and gives 
excellent results. 



A High Temperature Fnrnace. 

M. Henri Moissan has contributed to the Comptes 
Rendus an interesting report upon his experiments 
with furnaces worked at extremely high temperatures. 
He observes that the highest temperature attainable 
by coal gas and an oxygen blast is about 2,000° C, at 
which no crucible other than one made of quicklime 
will stand. Having had occasion to submit sub- 
stances to a still higher temperature than 2,000° C, M. 
Moissan thought of using the heat yielded by the elec- 
tric arc, and to this end he planned an arrangement 
which has at least the merit of extreme simplicity. 
The furnace is formed of two bricks of quicklime, care- 
fully cut out and placed one above the other, the 
lower brick having a longitudinal groove in it to re- 
ceive the two electrodes, and a small cavity in the 
middle which serves for a crucible. This contains the 
substance to be ignited. In the first experiments, a 
small Edison dynamo driven by a gas engine was used, 
and with a current of 30 amperes and 55 volts a tem- 
perature of not much exceeding 2,250° C. was attained. 
Ultimately a force of 50 horse power was used, and the 
temperature of 3,000° C. was reached. Great care was 
necessary, in the experiments, to avoid injury to the 
oy;;s and the face by exposure to the fierce heat. Some 
remarkable results were obtained by employing these 
"igh temperatures. At 2,500° C, lime, strontia, and 
magnesia crystallize in a few minutes. If the tem- 
perature reaches 3,000° C, the material of which the 
crucible is composed (quicklime) melts, and runs like 
water. At the same temperature, carbon quickly re- 
duces calcium oxide, and the metal is liberated in 
abundance. Some very fine crystals of the borides 
and silicides can also be obtained in this way, and 
many substances exhibit very striking reactions. M. 
Moissan is continuing his researches, and he promises 
to publish his further results. 
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THE MONEY HAKEB. 
For months past a familiar sight on Broadway has 
been the toy vender who sells the little machine called 
the " Money Maker," the machine consisting of a pair 
of rollers, in one side of which are inserted plain sheets 
of paper, of the size of a bank note, and as the rollers 
revolve, a bright new bill rolls out from the opposite 
side, then another blank sheet is inserted and another 
bill rolls out, and so on. To the uninitiated this ope- 
ration is a mystery, and to the unprincipled it is ap- 
parently the device long looked for. This machine is 
certainly as good as any device calculated to make 




Fig. 1.-THE UONEY HAKEB. 

something out of nothing, but in this, as in other 
things, what you get you must pay for. 

The explanation of the device is made simple by the 
enlarged cross section. To the two rollers journaled in 
the standards are attached the ends of a strip of black 
cloth, which is wound around both rollers in opposite 
directions, so as to about evenly divide the cloth be- 
tween the rollers. The gudgeons of the rollers are 
squared to receive an ordinary clock key, by means of 
which either may be turned. To prepare the ma- 
chine for operation, the cloth is wound upop one of 
the rollers while it is partly unwound from the other; 
then the key is transferred to the gudgeon of the 
partly filled roller, and as it is turned, crisp new bank 
bills are fed into the machine and are wrapped with the 
black cloth upon the roller between the convolutions of 
the cloth ; one bill after another is thus inserted until 
three, four or more bills are hidden in the roll and the 
rollers present about the 
same appearance as to size. 
This preparation, of 
course, takes place aside, 
and is not seen by the per- 
sons to whom- the trick is 
to be shown. The key is 
shifted from the roller con- 
taining the bills (the upper 
one in the present case) to 
the lower one. Now, as 
the lower roller is turned so 
as to unwind the cloth from 
the upper roll, a piece of 
plain paper of the widtl 
and length of a bank noti 
is inserted at the momen 
the first bill, is about to 
emerge from the layers of 
cloth on the upper roll. 
The paper begins to be 
rolled upon the lower roll 
under the outer layer of 
cloth, so that while the 
paper appears to be simply 
rolled through between the 
rollers, coming out upon 
the opposite side a com- 
plete bill, it is in reality 
only hidden by the cloth 
on the lower roller. After 
the first bill is discharged 
from the rollers another 
piece of paper must be 
supplied in such a manner 
that it will begin to enter 
the machine as the next 
bill emerges, and so on. 



Foreign Commerce of the United States. 

According to the report of the Bureau of Statistics, 
the value of our imports of merchandise for the calen- 
dar year 1893 was $876,198,179, an increase of $47,877,336 
over the value of the imports for the calendar year 1891. 
The average annual value of our imports for the ten 
calendar years from 1883 to 1891, inclusive, was 
$730,009,046. It will thus be seen that the value of our 
imports for the calendar year 1893 exceeded the annual 
average value of iiiiports for the ten preceding calendar 
years by the sum of $146,189,133. 
The Increase in the value of articles and classes of 
articles of merchandise imported during 
1893, stated in the order of magnitude of 
i^alue, was principally in coffee, caused 
[argely by increase in price, cane sugar, 
wool and manufactures of, leaf tobacco, and 
raw silk. There was a decrease in the value 
af imports of beet sugar, iron and steel and 
manufactures of, textile grasses and other 
vegetable substances, and vegetables. 

The total value of our exports of merchan- 
dise during the calendar year 1893 was 
$938,419,893, as against $970,509,646 in 1891, a 
decrease of $32,089, 753. 

The value of our exports of domestic mer- 
chandise was, during the calendar year 1892, 
$933,336,313, as against $957,333,551 in 1891, a 
decrease of $34, 107,339. 

There was a marked decrease in the value 
of exports of raw cotton, caused largely by 
the decline in price, and in copper, refined 
sugar, manufactures of iron and steel, manu- 
factures of leather, and manufactures of 
wood. 

The total value of our imports and exports 

for the calendar year 1892 was $1,814,618,073, 

an increase of $35,787,483 over the total value 

of our foreign commerce of 1891, when it 

amounted to $1,798,830,589. The average annual value 

of our foreign commerce for the ten years from 1883 to 

1891, inclusive, was $1,534,693,035. 

The value of our foreign commerce for the calendar 
year 1891 exceeded the annual average value for the 
ten preceding years by $389,936,047. 



the accompanying engraving, which is from a photd' 
graph taken just before the ship sailed for England, 
A indicates the newly inserted section of the shaft. 

The Umbria left this port on her homeward voyage 
on the 26th of January, and safely reached the Mersey 



THE MAIN SHAFT OF THE STEAHEB XTHBBIA AS 
BEFAIBED. 

In our number for January 28 we gave several illus- 
trations showing the mode of repairing the main shaft 
of the Cunard steamer TJmbria, which, it will be re- 
membered, broke down at sea December 23 last, and 
was temporarily mended, thus enabling the ship to 
reach the port of New York. A more permanent repair 
was here undertaken, which consisted in drilling out 
the broken section of the shaft, setting in a new sec- 
tion, and securing the same in place by means of nuts 




Fig. 2.-CB0SS SECTION OF THE HONEY MAEEB. 

February 4, showing that the job of repairs was a 
good one. At Liverpool a new main shaft is to be put 
in and the ship put in order for the coming summer 
passenger traffic, which it is expected will be very 
large, in view of the World's Columbian Exposition 
that opens in May next. 




metal Sleepers for Railvrays. 

In a report on steel sleepers contributed to the In- 
ternational Railway Congress at St. Petersburg, M. 
Kowalski states that about 10 '3 per cent of the total 
railway mileage of the globe is carried on metal sleep- 
ers. He finds that on 

about 4,600 miles of line, 

of which 180 miles were 
laid with steel sleepers, the 
maintenance of way of 
the latter was 30 per cent 
less than that of the rest 
of the line. According to 
another estimate, with me- 
tal sleepers the saving in 
cost of maintenance is 12 
per cent for the first year 
they were laid, and rises to 
40 per cent in the third 
year. There is also a con- 
siderable saving in replac- 
ing sleepers, as the life of a 
wooden sleeper is put down 
at 15 years, as against 30 
for the metal one. Tak- 
ing first cost only into 
account, M. Bucha esti- 
mates that to pay the me- 
tal sleeper ought not to 
cost more than 1"63 times 
the wooden one ; and this 
estimate is confirmed by M. 
Asser, engineer-in-chief of 
the Dutch railways. If, 
however, the reduction in 
cost of maintenance and 
renewals is also considered, 
M. Kowalski concludes 
that a metal sleeper may 
have a first cost twice that 
of the wooden, and still 
show a large saving. 



The molecules of ice are 
bound together by a very 

great force. To separate them, that is to melt say one 
pound of ice at 33° F., requires a power of 109,396 foot 
pounds, or a power equal to lifting the ice to a height 
of over twenty miles, or the exertion for one minute of 
over three horse power. 



THE MAIN SHAFT OF THE STEAMEB UMBBIA AS BEFAIBED. 



and bolts, which passed through the thrust collars of 
the shaft and the collars of the new section. These re- 
pairs occupied about thirty days' time. 

The appearance of the main shaft as thus finally re- 
paired, and of the newly inserted section, are shown In 



COMMODOBB FOLGBB, 

Chief of the United States 
Naval Ordnance Bureau, is reported to favor the con- 
struction of a 16 inch gun, 5113^ inches in length, weigh- 
ing 246,800 pounds, and capable of throwing a missile 
weighing a ton 16 miles. The cost would be about 
|190,S00. 



© 1893 SCIENTIFIC AMERICAN, INC. 



February ii, 1893.J 



^tmtxiu ^mttitm. 



85 



A LIGHT AND SIUFLE HOTOB. 
A motor to be operated by the hands and feet, which 
may be used for driving flying machines and other 
purposes, and is designed to bring into play all the 
muscles of the body, is shown in the accompanying 
illustration, and has been patented by Mr. Theodore 
A. Stark, of Ottawa, 111. In use for a flying machine, 
as shown, the motor is provided with a light 
open frame having an open central space 
large enough to receive the body, the frame 
being suspended from an aeroplane, which 
may or may not be inflated. The motor con- 
sists of a straight hollow bar, with a central 
slot for a driving shaft and pulley, an end- 
less belt wound once or twice around the 
pulley running also over pulleys journaled 
in forks at the ends of the bar, the forks 
being adjustable to give the proper tension 
to the belt. On the bar near its ends are 
slides, one to be moved by the hands and 
the other by the feet, and the slides have 
on each side projecting grooved abutments 
through which passes the driving belt, a 
swinging leaf or link being so arranged in 
each abutment that when the slide is pulled 
in one direction the leaf on one side will 
permit the slide to move freely along the 
belt, but when moved in the other direction ^^^ 

the leaf binds the belt in the abutment, ^^- -J 

and the movement of the slide is imparted 
to the belt. In side extensions of the frame 
are journaled propelling wheels, whose hubs 
have grooved pulleys connected by a belt with the driv- 
ing pulley, whereby the motor is operated as a flying 
machine, the propeller blades being arranged at such 
angle that they will lift upward on the machine, and 
also move it forward. 



finer luster than in summer. The cold air was supposed 
to be accountable for the change, and an experiment 
was tried in keeping bales of silk in cold rooms for com- 
parison with others on the store counters. 

■'The cold silk then appeared to be of a much finer 
quality, when in reality it was from the same loom. As 
soon as this fact became generally recognized the large 
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form of the first section horizontally, adjusting its 
front standards, and fastening the back short ladder to 
the back end of the beams of the platform. A small 
rope tied to a hook and pulley at the loose end of the 
life lines is then thrown to a window in the building, 
where the hook is placed in a ring in the window 
casing or ceiling, after which the life lines are ad- 
justed to the proper tension, and the fire- 
man begins to operate the gears above the 
platform to move the car back and forth. 
Another fireman, in the meantime, runs 
up the third section, and in a similar man- 
ner adjusts its platform and back ladder, 
and makes the life line connection. To 
overcome any liability to sag back of the 
section being raised, a triangular arm ending 
with a gearwheel runs in a rack bar in the 
outside of each side frame of a section, be- 
ing firmly fastened to the outside of tho 
side frames near the top of the stationary 
section. The platforms are designed to be 
sufficiently strong to prevent the sectional 
ladders from being pulled forward or sagging 
backward. 



A HORSESHOE SHABPENINO APPLIANCE. 

A novel anvil attachment designed to facilitate the 
sharpening of horseshoes is shown in the accompany- 
ing illustration, and has been patented by Mr. Jerome 
W. Rapp, of Pineville, Pa. A vertically adjustable 
keeper is fastened to the front of the anvil by a bolt 
passed through a slot, and on the face of the keeper 
are teeth engaged by teeth on a shank which carries 
at its upper end a die at the side of and at an angle 
to the top or face of the angle, the same boltalso fasten- 
ing the shank in place on the keeper. On the sides of 




BAPF'S HORSESHOE SHABPENEB. 

the shank are lugs carrying a pivot for a lever which has 
an upper curved end extending opposite the die, the 
lower end of the lever being connected by a link with 
a pivoted lever passing through a slot in the founda- 
tion, and having at its end a downward extension and 
footpiece. The clamping lever is'normally held away 
from the die by a spring, until the operator presses 
upcm the foot piece, after the shoe has been placed in 
pos^on to sharpen the calks. With this construction 
the operator has both hands free to manipulate and 
work on the shoe, which is held securely in place on 
the anvil by simple pressure on the foot piece. 

Cold Storage for Silks. 

The cold storage of furs and woolens as a preventive 
against moths is now quite familiar to the public, but 
the cold storage of silks is, we apprehend, a new sug- 
gestion for which the trade has to thank the observing 
New Yorkers. The theory and practice are thus de- 
scribed by a recent writer : 

" Raw silk is sold by weight, and when stored in ordi- 
nary warehouses the silk dries and naturally decreases 
in value. By storing it in a cold vault the moisture is 
preserved and the silk keeps its weight. There is 
another curious fact m regard to the cold storage of 
silk. Many large dealers in silks and ribbons keep 
their bales and bolts in cold storage with the tempera- 
ture reduced below the freezing point. It was discov- 
ered some years ago that silk in mater usually had a 



STABE'S HOTOB FOB FLYING MACHINES, ETC. 

silk dealers went to the cold storage warehouses and 
had their silks placed in freezing vaults. In some cases 
the thermometer is kept as low as 10°, and when 
the bales are taken out they feel like blocks of ice. 
Some firms keep most of their stock in storage, and 
only take silk out in quantities equal to the anticipated 
sales of the day, for the lusteracquiredby freezing soon 
disappears after exposure on the bargain counter. It 
is asserted that an inferior grade of silk while extremely 
cold has the feeling and appearance of a much higher 
grade which has not been frozen ; while, on the other 
hand, it has been found that the best grades are not 
improved by the arctic treatment." 



AN IHPBOVED FIBE APPABATUS. 

The accompanying illustration represents a com- 
bined fire escape and fire extinguisher patented by Mr. 
M. A. Pauly, of Eau Claire, Wis. It is designed to be 
raised in the center of the street, so that the firemen 
may work over telegraph and other wires strung on 
poles, and is provided with insulated shears for out- 
ting all kinds of interfering wires. The apparatus is 
carried by a frame upon a wagon body, the wheels 
being mounted to make short turns. At one end of the 
body is a shaft to which is secured the lower section of 
an extensible ladder whose sections slide one upon an- 
other. The lower ladder section is 
raised to the desired angle by means 
of a bowed rack bar, acted upon 
through a crank and connected gear- 
ing, and at the top of each ladder 
section except the top one is an ar- 
rangement of cables and pulleys where- 
by a crankshaft may be worked at the 
top of one section to raise the next 
section, and so on until all the sections 
are raised. Neax the top of each ladder 
section is a swinging platform, con- 
nected with which are detachable lad- 
ders, bracing the main ladder and con- 
necting it with the ground, to facilitate 
the carrying up of hose and afford 
further means of escape. In the upper 
end of each ladder section is a drum 
carrying a strong rope adapted to 
serve as a track for a life car, one end 
of the rope to be thrown to a window 
in the building, where it is to be made 
fast, when the drum is turned to take 
up Rny slack. Beneath this drum is 
another on which is the carrying rope 
for a life car, the arrangement being 
such that by turning the drum the car 
will be moved quickly backward and 
forward to convey people from the 
building to the landing. The car is 
also supplied with a small rope with 
which a fireman may raise a line of 
hose, to direct a stream upon the build- 
ing from the car. When not in use 
the sections are run down to make the 
ladder as short as possible, and so 
that all will lie hoiizontally on the 
frame. 

The apparatus being placed in posi- 
tion the gears upon the frame are turn- 
ed to actuate the rack bar, raising the 
sections to the desired angle, when a 
fireman goes up the first section, cuts 
interfering wires, and runs up section 
two to its position, swinging the plat- 



Antlcliolerln of Klebs. 

Professor Klebs, reasoning that every 
organism during its lifetime produced sub- 
stances which if allowed to accumulate 
would result in the death of such organism 
(in the case of man and animals these pro- 
ducts are carbonic oxide, bile, urine, etc.)j 
has realized success in the treatment of tuberculosis 
by a preparation, ^Huberculocidin," made from the 
cultures of the tuberculosis bacillus (Am. Jour. Pharm. 
1891, 599) ; the failure of Koch's tuberculin is explain- 
able by the presence of products which have speciilc 
toxic action upon man along with the products which 
are destructive to the bacilli ; by removing the former 
substances (called alkaloids) a preparation is obtained 
not injurious to man, but fatal to the bacilli. Anti- 
cholerin is a preparation in which these reasonings 
are applied in the purification of an extract from the 
culture of the comma bacillus, and which has given 
very encouraging results in the treatment of cholera 
in a Hamburg hospital ; while only the most serious 
cases were treated with it, the number of fatal cases 
was 16-17 per cent less than was the case with other 
treatment. The preparation is a clear, brown-yellow 
viscid liquid, having an odor reminding of cholera 
patients ; it is injected into niuscular tissue of the 
stomach, or into the subcutaneous tissue of the thigh. 
— Dr. Manchot (D. Med. Wochensohr.), Pharm. Ztg., 
', 719 ; Am. Jour. Pharm. 



The newest walking-stick is verily a light unto his 
feet and a lamp unto his path — an electric light is 
hidden in the handle. 




FAVLYS FIBE APPABATUS. 
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The Claclal Period. 



RALPH S. TARR. 



It Is not generally known, even among people well 
educated in lines non-geological, to what an extent we 
are indebted, as a people, to a certain accident or inci- 
dent which occurred to a portion of the earth in times 
not very remote. If one will examine a map of New 
Jersey, he will find to the north of a line somewhat 
irregular, but extending from near New York to a point 
a few miles south of Delaware Water Gap, that there 
are many lakes, while south of this there are none. 
Moreover, if he is acquainted with the State, he will 
recall the fact that south of this line the streams flow 
uniformly in broad valleys with moderate slope, while 
north of it the valleys are sometimes narrow gorges, 
and the course is often marked by rapids and even 
falls. The same description holds true for the country 
on either side of this line continued northwestward to 
Dakota. 

One who has traveled in the North and South can 
hardly have failed to notice this remarkable diversity 
in scenery, if he has traveled with his eyes open. Who 
would mistake the scenery of Maryland or of Virginia 
for that of New England ? To be sure, the grander 
features of the topography in the two regions differ, 
because of difference inherent in the rock structure in 
large measure ; but the details vary because of this ac- 
cident. The gorges, the falls, the lakes, the pitted 
sandy plains, the grand^knoUs, and the lenticular drum- 
lin hills which occur, for instance, in Boston Harbor 
and near Worcester, all these are found to the north of 
this line ; but to the south of it they do not occur. 
This must not be accepted as strictly true, for all know 
that lakes do occur, that waterfalls and gorges are 
found south of this line ; but they are rare, and are of 
different origin. 

The line of which I have spoken is the terminal 
moraine on the southern limit of a great continental 
glacier that covered all the land north of it with an ice 
sheet, compared with which the inland ice of Green- 
land is small in extent and probably also slight in 
thickness. When this came, how long it remained, 
when it disappeared, and just what its exact history 
was we have not yet sufficient knowledge to state ; but 
that it came upon a land which had previously been 
inhabited by plants and animals, and that it stayed a 
long time before disappearing we know to be facts, and 
can demonstrate to the satisfaction of even the most 
skeptical. Soils were removed and others put in their 
place, some valleys were deepened and hills lowered, 
other valleys were clogged with debris and the river 
turned aside or ponded back by dams of drift, and even 
hills had their form changed by the accumulation of 
drift upon their slopes and summits. Our excellent 
water power of New England was made possible, in 
large part, by the glacial changes, the strong though 
rocky soil of the same region was given it by the ice, 
the scenery was modified by it, and even the harbors 
of that coast seem, possibly, to have been the indirect 
result of the presence of the glacier. 

It was very early noticed that in Europe and North- 
ern America there were accumulations of bowlders, 
gravel, sand, and clay, sometimes stratified as if laid 
down in water, sometimes totally unstratified as if 
merely dumped there ; and to this material was given 
the name drift. Certain deposits in southern regions, 
chiefiy near rivers, which we now know to be of differ- 
ent character, were classed with the drift, and the 
whole mass was ascribed to the Noahcian deluge and 
was pointed to as proof of this deluge in answer to the 
criticisms of biblical skeptics. As the materials were 
studied, however, they presented many difficulties 
which the more acute students could not account for. 
It was noticed, for instance, that the bed rock was 
often scratched and grooved, and that these scratches 
were uniform in a given region, and even over as large 
an area as New England that the grooves pursued a 
nearly uniform northerly and southerly direction, 
though varying slightly from place to place. Large 
bowlders of rocks, of granite, for instance, were found 
stranded upon rock of an entirely different character 
and without a granite outcrop often in many miles. 
Studying this phenomenon, it was found that if one 
went in a northerly direction, toward the point to which 
the glacial scratches extended, an outcrop of this rock 
could usually be found. Little by little it became ap- 
parent that these bowlders came from the north, and 
a study proved that this was so. It was then found 
that one could trace these bowlders to their source, and 
that from knobs of rock there were southerly extend- 
ing trails, which in the case of certain distinctly marked 
rocks were easily followed. 

That fioods of water unaided could transport great 
blocks of rock, often weighing scores of tons, in some 
cases many miles from their source, seemed improbable, 
particularly since many of the deposits of drift were 
not stratified, but consisted of fine clay and bowlders 
indiscriminately mixed, plainly showing that they 
were not assorted by water. Violent currents were as- 
sumed by some, but the view most commonly accepted 
was that these currents carried with them icebergs 
which buoyed up the blocks of stone and carried much 
drift, which, when they -were stranded, f eU down with- 



out being assorted. It was, it is true, necessary to 
assume currents with remarkable uniformity of direc- 
tion ; but since no other explanation offered itself, this 
seemed a necessary assumption. There was, however, 
one fact which, more than all others, made the theory 
weak, and this was that large bowlders were often 
found upon hill tops, to which they were borne from a 
much lower region. It was not noticed then that there 
was a line quite distinct in character, south of which the 
glacial drift does not occur, and that this line is not a 
height of land, but varies, sometimes crossing the 
plains, sometimes the mountains. Had .they noticed 
this, they must have given up the theory, for surely no 
flood could occur which would cover hilly New Eng- 
land and the Highlands of New Jersey but fail to pass 
over the arbitrary line often to much lower land. 

While these difficulties were puzzhng many geologists, 
Louis Agassiz came to America and with his wonderful 
perception saw that the drift deposits and the glacial 
phenomena of New England were an almost exact 
repetition of the phenomena in the valleys of the Alps 
below the glaciers which had once been occupied by 
ice, and he saw that, since the facts were the same, the 
explanation was probably the same. Since he published 
his views there has been a careful study made of the 
whole problem, facts have been accumulated with great 
care, and all point to the truth of his theory, until now 
it is supported by overwhelming testimony. 

T'he ice front stood, as has been said, in an irregular 
line, extending from Dakota through Wisconsin, Ohio, 
Southern New York, Northwestern Pennsylvania, 
Central New Jersey, and south of New England at 
Long Island, Martha's Vineyard, and Nantucket. Its 
extension seaward east of New England is not known ; 
but it stood somewhere in the sea, probably discharging 
icebergs, just as does the Greenland glacier to-day. 

The land north of this line was ice-clad. A great 
plateau of ice covered all the country and buried even 
the highest peaks. We know this because glacial stria- 
tions are found on the high peaks, such as Wachusett 
in Massachusetts and Monadnock in New Hampshire, 
while even upon Mount Washington transported 
blocks of rock are found well up toward the summit. 

This is what we know about its existence. Unfor- 
tunately we cannot say with equal definiteness why it 
came nor why it went. That there has been a change 
of climate is certain, but why ? It is not difficult to 
suggest plausible reasons, but it is very difficult to say 
that this or that one is the true cause, or even that it is 
an efficient cause. Any part of the earth can be trans- 
formed into an ice-covered waste, provided the climate 
can be made sufficiently cold and the rainfall trans- 
formed to snc • In tropical regions this can be done 
by elevation, and Kilima-Njaro nearly under the 
equator rises above the snow line at 16,000 feet above 
sea level, while in Spitzbergen and in Greenland the 
snow line is at sea Itvel. 

If we could raise the northern part of America and 
Europe a thousand feet, the region of perpetual snow 
would be moved much farther south than now. It 
must be borne in mind that there is no necessity of 
making the line of snow, which is the place where snow 
remains unmelted throughout the year, coincide 
with the limit of the ice; for where snow accumulates 
it presses out by some path of escape and extends be- 
yond the line of perpetual snow, as in the valley gla- 
ciers of the Alps, where their terminus is several hun- 
dred feet below the snow line. So in the case of the 
great continental ice sheet the snow line may have been 
in Canada while the ice front was in New England. 

There is evidence enough that the continent was 
higher in times preceding the glacial incursion than 
it is now, but I cannot go into this in detail. This evi- 
dence is, briefly, that there are many valleys evi- 
dently river formed which are now partly or entirely 
submerged, such, for instance, as the Saguenay of 
Canada and the many fjords and bays and harbors of 
our eastern coast. It was for this reason that I said, in 
the first part of the article, that the harbors of our east 
coast were perhaps the indirect result of the glacier, 
for there are some who suppose that the accumulation 
of the ice was so great that the earth's crust was pressed 
down and once elevated land submerged. I would not 
care to insist that this former elevation was the cause 
of the glacial period, though it seems probable that it 
was at least a part cause. 

(To be continued.) 

♦« » > » 

Pbotography on Wood According to tbe Method of 
lialleman. 

The surface of the wood, and that only, Is imbued 
with a solution of alum and allowed to dry spontane- 
ously or at a gentle heat. The entire block is then 
coated with a mixture of animal soap, gelatine, and 
alum. We have used the following compound : 

Water 100 parts. 

White soap (castile).... ..... 3 " 

Gelatine 2to3 " 

Alum 1 part. 

The solution should be used warm. When dry, the 
surface which is to receive the image is placed for a 
minute or two in a solution of hydrochlorate of am- 
monia (chloride of ammonium 3:100), and again allowed 
to dry. It is then sensitized with a bath of nitrate of 



silver 1:5 and dried in the dark. A negative either on 
glass or on paper is then applied on the surface of the 
wood in a pressure frame made for that purpose, which 
allows the progress of the printing to be watched. The 
image is fixed in a strong solution of hyposulphite of 
soda, and then washed for five minutes only. 

The sizing protects the wood from any moisture, and 
an eight months' experience has proved that the use of 
alum, instead of loosening the texture of the wood, 
gives it a great toughness which is favorable to the en- 
graving. 
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Tbe Arroirroot Plantations of Coome: 
Plmpama, ttiieensland.'* 

BY U. L. THOMPSON. 

The arrowroot grown in the township of Coomera is 
the purple variety — the Canna edulis. It sometimes 
grows to a height of eight feet, bears a pretty scarlet 
flower and a dark purple seed pod follows, which is 
generally sterile. The best variety of arrowroot, the 
Maranta arundinacea, which is grown so extensively 
in the Bermudas, thrives well in this district, but its 
cultivation has been almost abandoned, owing to the 
difficulty of manufacture. This kind attains the 
height of two feet, 'jud bears, at maturity, a small 
white flower somewhat resembling the potato blossom. 
In the districts of Coomera and Pimpama there are 
from 350 to 300 acres under cultivation. 

The mode of cultivation is as follows : The ground is 
plowed in ridges of about forty-six feet wide, and thor- 
oughly harrowed and scarified. Nine rows are placed 
in this, five feet apart, leaving six for the row in which 
the by-furrow comes. Shallow furrows, five inches 
deep, are run with the plow, then the smaller bulbs, 
about the size of a small apple, which are found grow- 
ing at the bottom of the stems, are placed four feet 
six inches apart in the drill, and covered by turning a 
furrow from each side on to the top of the bulbs. After- 
ward, cultivation is carried on by keeping the ground 
clear of weeds by means of horse hoes or scufflers. 
When the plant reaches the height of about three feet, 
the space between the rows is turned up with a one 
horse plow, the soil thrown toward the plant, and a 
furrow left in the middle. It requires nothing further 
till it is dug up for the mill. When the tubers have 
come to maturity, which is generally in ten months or 
a year, the crop is ready. The stalks of the plant are 
then cut off as close as possible to the tubers with a 
cane knife or strong reaping hook. The tubers are then 
raised with grubbing hoe or mattock. With all speed 
they are placed in carts and conveyed to €he mill, for 
the color is seriously affected by being exposed to the 
sun or weather before grinding. Sometimes as much 
as 50 pounds of tubers are obtained from one plant. 

The machinery consists of a six horse power engine, 
a root washer, grinding mill, cylinder sieves for sepa- 
rating the farina from the fiber and pulp, and a cen- 
trifugal for drying. The root washer is a trough ten 
feet long, three feet deep, and two feet in diame- 
ter. This has a half circular bottom, through which a 
stream of water is constantly running. A spindle hav- 
ing pegs about four inches apart, and of a sufficient 
length to reach within an inch of the bottom and sides, 
revolves in the trough. The pegs cleanse the bulbs of 
all dirt and they gradually work down to one end of 
the trough. A wooden rake pushes the bulbs out into 
a continuous belt elevator, and thence they are con- 
veyed to the hopper of the mill. This is a wooden 
drum two feet six inches on the face and two feet in 
diameter. It is covered with a sheet of galvanized iron, 
punched and placed on with the burr on the outside. 
The drum revolves at great speed, and a stream of 
water falls on it from tanks r.xod above. Thus the 
bulbs are grated up, the bulbs s nd the water passing 
through the sieve No. 1, which is a cylinder eight feet 
long with the bottom half perforated with holes about 
the size of a No. 7 wire nail. Within this a beater re- 
volves, forcing the water and farina through the holes, 
and being placed on the screw the pulp and fiber are 
forced out at the end. The farina and water pass into 
sieve No. 3, which is similar to No. 1, only with holes 
about the size of a large pin head in the bottom of cop- 
per. After this the liquid runs along a trough two feet 
wide, six inches deep and seventy feet long. The farina 
is deposited at the bottom of this, and the water passes 
off. The farina is now dug out, and passed through 
sundry more sieves, washed by hand and in tubs, then 
finally left to subside. When pretty firm it is taken 
out and passed through a centrifugal machine. It is 
now placed on the drying frames. These are wooden 
frames about six feet six inches long, with marsupial 
netting and calico stretched upon them. They are 
placed away from any dust or smoke, and the wind 
passing underneath, as well as the sun above, aids in 
the drying process. But the sun and air are not alone 
trusted with the drying. A drying house has been 
erected, capable of accommodating 180 frames. This 
is heated by steam pipes to 140° Pah. The value and 
market 'price of arrowroot depend so much on the 
color and quality, that the greatest care is necessary 
throughout its manufacture, and only very clear water 
is used in the washing. 

* From tbe PAarmaceutUxU Journal of Auetralasia. 
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TH£ FECOS BIVEB BBIDQE. 

One of the two or three highest bridges in the world 
is the viaduct over the Pecos River, Texas, which was 
completed last year, and is shown in our first page 
illustration. It is on the line of the Southern Pacific 
Railway, and its construction shortens the former line 
of the road by 11'2 miles, besides saving some heavy 
grades and avoiding bad curves. The bridge is 130 
feet longer than the famous Kinzua viaduct, built in 
1883, and 18 feet higher, while its longest span is 185 
feet, against a span of only 61 feet as the longest in 
the Kinzua structure. A somewhat higher and similar 
bridge is the Loa viaduct, erected in Bolivia in 1889, 
but the longest span of the Loa structure is only 80 
feet, and its total length but 800 feet, the height being 
336 feet. 

The Pecos River bridge is 2,180 feet long between 
abutment walls, and it is built of plate and lattice 
girders resting on steel towers. There are 34 tower 
plate girder spans, each 35 feet long ; one plate girder 
span 54 feet long ; eight latticed spans 65 feet long ; 
two cantilevers 103 feet 6 inches long each ; two canti- 
levers 70 feet long each, and one suspended span 80 feet 
long. The height from the base of the rails to the sur- 
face of the water is 330 feet lOJ?^ inches, and to the bed 
of the river is 330 feet. It has 33 supporting towers, all 
but the two supporting the cantilevers being built of 
steel Z-bars. All of the towers rest on cut stone piers, 
some of the piers in the bottom of the gorge being car- 
ried down 30 to 40 feet to bed-rock. The anchorages 
for the tower feet carrying the cantilevers and the 
shore arms for the cantilevers were built into the piers; 
but for the other towers the anchor bolts were set in 
Portland cement mortar after the completion of the 
piers. A wind pressure of 50 pounds per square foot is 
provided for with the structure unloaded, and 30 
pounds when loaded. 

The principal dimensions are as follows : 

Inches. 



Total length ^ 

Heieht above surface of water 

Leoeth of longest bent 

With of towers, cen±er to center of bents. . 

Longest span 

Width over all 

Width, center to center of trusses 

Gauge of railway 



Feet. 
2,180 
320 lOM 

241 m 

35 
185 
16 
10 
i 8H 



Weight of iron work 1,830 tons. 

Batter of posts 1 in 6 

In erecting the iron work a traveler was employed 
which had an arm 134 feet 6 inches long, with a wheel 
base of 57 feet, and composed of two main trusses 10 
feet apart, which carried the weight of the overhang- 
ing part and rested directly over the girders of the via- 
duct, and two secondary trusses, 18 feet apart, built in 
the support. The structure was built of pine, except 
the iron tension members and pin plates, and a 4 foot 
space between the inside and outside trusses was filled 
with 50,000 pounds of rails, an addition to the counter- 
balance being made by clamping to the top chord of 
the supporting girders. 

After completing the eastern half of the suspended 
span the traveler was taken apart and carried a dis- 
tance of 37 miles by rail to reach the place where it 
was to be set up at the western end of the structure. 
On its working deck were two boilers supplying steam 
to two engines, each having four spools working inde- 
pendently, and on the lower chord of the arm ran a 
car supporting an A-crab, by which all iron was raised 
and carried out to a point over its intended position in 
the structure. Some of the pieces weighed more than 
ten tons each. In erecting the pairs of cantilevers the 
portions over the towers were first erected, the shore 
cantilevers being then built from the tower toward the 
shore, when the traveler was moved back over the 
towers to erect the suspended span. To make the ad- 
justment for connecting the halves of the suspended 
span a 30 ton hydraulic jack was employed. 

The work of erection was begun -November 3, 1891, 
and, although there were some interruptions, the 
halves of the suspended span were connected Febru- 
ary 30, 1893, an average force of 67 men being em- 
ployed for 87 working days, and the rate of progress 
being 750 lineal feet per month. The work of erection 
was in charge of Mr. H. D. McKee, representing the 
Phcenix Bridge Company, by whom all the details of 
the structure and methods of building were designed, 
under the supervision of Mr. A. Bonzano, chief engi- 
neer of the company. 



Tbe Diamond In Meteoric Iron of Canon Diablo. 

After the author's researches there can be no doubt 
as to the existence of diamond in meteoric iron. This 
is the first time that this precious stone has been 
found in what may be considered its primitive gangue. 
In all the rocks where it has been hitherto met with, 
even in the pegmatite of India, we may see that it has 
been introduced as such during the formation of the 
rock. Here, on the contrary, the very state of the dia- 
mond, which appears as a fine powder disseminated in 
certain parts of the meteoric iron, seems to indicate that 
it has taken its origin on the spot, and has been formed 
during the consolidation or the crystallization of the 
mass. — C. Friedel, Comptes -Rendus. 
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A Pbenomenal Well. 

To the Editor of the Scientiflc American : 

The articles-4n the SciBifTiFic American of the 7th 
and 14th of January relative to breathing or baro- 
metric wells induces me to describe to your readers 
through your valuable journal a phenomenal well lo- 
cated here in Beardstown, 111. 

This well was drilled in 1891, the strata pierced 
being 100 feet of drift as sand and gravel, 300 feet of 
corniferous limestone, 300 feet of slate and shale, pass- 
ing into 30 feet of crystallized sandstone, a depth alto- 
gether of 520 feet. At this depth water began to rise 
in the well, and when reaching the surface spouted up 
to a height of 50 feet. The water is a saline mineral 
water, strongly impregnated with natural gas. The 
pressure gauge indicated 60 lb. Sufficient gas was ob- 
tained to supply two 60 horse power boilers with fuel. 
This well flows or spouts for eight days, when it ceases 
for twenty days, not varying a day from these periodic 
intermissions since it first began fiowing. It inva- 
riably begins with the new moon. The quantity of 
water discharged is 4,000 gallons per hour. The gas 
is still utilized, " when well flows," in an electric light- 
ing station near by. There has been no perceptible 
diminution in the quantity of gas or water. The well 
ceased spouting January 28 ; it is due and will cer- 
tainly begin again February 15, after twenty days' 
rest. Occasionally for a display or exhibition the well 
is ignited (" without separation of the gas") and a foun- 
tain of fire is produced — the fire and water mingling 
to a height of 50 feet, producing a marvelous sight. 

What is remarkable about this well is its periodicity. 
Can you, Mr. Editor, or any of your readers, enlighten 
me as to the cause ? Db. H. Ehbhardt. 

Beardstown, 111. 



Recent Decisions Relating; to Patents. 

PATENTABILITY. 

Letters patent No. 390,571, issued December 18, 1883, 
to S. B. Groddard, for an improvement in the method 
of reducing com in the stalk and separating the ker- 
nels, consisting of a cutter with feed rollers in front, a 
beater or thrasher, a revolving screen or separator, and 
a shaking screen under it, all mounted in one frame, 
and so geared that the parts are driven by a single band 
wheel, are void, since it consists of old and well known 
devices, not so combined as to form a single ma- 
chine. 1. 

The forty-third claim of patent No. 380,346, issued 
April 3, 1888, to Willis J. Perkins, for an improvement 
on a shingle sawing machine, consisting of the combi- 
nation with a saw carriage of a wooden block furnish- 
ing a bearing for the same, and an oil-retaining trough 
in which the block is seated, is not void for want of 
patentable invention, the blocks formerly in use being 
of iron. 3. 

The fourth and fifth claims of letters patent No. 
401,871, issued April 33, 1889, to Edwin O. Abbott, for a 
device for cutting figures or letters in bank checks, 
which claims are for the combination of a stationary 
feed roll, a rotatable shaft, fixed at one end and mov- 
able at the other, and a lever to move the shaft, are 
void for want of invention, since the only difference 
between that and prior machines is that the lower 
roller, instead of the upper one, is made movable. 3. 

NOVELTY. 

Letters patent No. 331,147, issued August 17, 1880, to 
C. P. Buckingham, for an improvement in plow beams, 
consisting of " the combination of an upper and a lower 
flange, an upper and a lower fillet, and a concavity be- 
tween the fillets on each side of the plow beam," are 
void for want of novelty. 4. 

Letters patent No. 311,053, for a dumping wagon, are 
to be construed as for a dumping wagon wherein the 
body is raised front and rear simultaneously, by fold- 
ing arms connected with the body and running g«ar, 
and suitable connections between the forward ends of 
the arms and wagon body, whereby, as the latter is 
raised, it moves rearwardly also with a single ^ower 
device operating upon one or more of its arms, whereby 
a single continuous operation will elevate both ends of 
the body, and move It rearward, and [embrace patent- 
able novelty. 5. 

The first and third claims ofletters patent No. 380,346, 
issued April 3, 1888, to Willis J. Perkins for improve- 
ments in shingle sawing machines, which claims are for 
the combination of a shingle sawing machine with a 
lever fulcrumed near the central shaft, so that shaft 
and carriage may be lifted so as to permit access to the 
saws, and having a catch piece to lock the lever in po- 
sition, are void for want of novelty. 6. 

INFBINGEMBNT — WHAT CONSTITUTES. 

Claim 2, which covers a combination of " a refiector 
constructed with an opening behind the burner, and 
an auxiliary reflector, whereby the light emitted back- 
wardly through such opening is directed toward the 
signal plates or lenses," must be limited to a combina- 
tion of the reflector of the first claim, with its improved 



opening and an auxiliary reflector, and is not infringed 
by a reflector with any opening behind the burner and 
an auxiliary reflector. 7. 

A bill which sets forth a patent for a "process" of 
making furniture nails, and then alleges that defend- 
ant, "in infringement of the aforesaid letters patent," 
did wrongfully "make, use and vend to others, to be 
used, furniture nails embracing the improvement set 
forth and claimed " in said patent, is demurrable for 
want of a sufficient allegation of infringement of the 
process. 8. 

In a suit for infringement of a patent the usual de- 
cree for a perpetual injunction and accounting was 
passed after a full hearing on the merits. More than 
two months thereafter defendant petitioned for a re- 
hearing and dissolution of the injunction, which was 
afterward denied. Pending this petition the circuit 
court of appeals was created. Held that, assuming the 
decree for injunction and accounting to be an interlocu- 
tory decree, from which an appeal would lie to that 
court within thirty days under section 7 of the act cre- 
ating it (act March 3, 1891 ; Supp. Rev. St. 901), yet the 
order denying the rehearing was not appealable, for it 
was not an interlocutory decree or order continuing an 
injunction, within the meaning of that section, and it 
is immaterial that there was no right of appeal at the 
time the injunction was granted. 9. 

OFFENSES AGAINST PATENT LAWS. 

The patentee of wooden ■ dishes which might have 
been marked " Patented," etc., as required by section 
4,900, Rev. St., did not stamp the dishes, but only the 
crates in which they were packed. Upon a suit for 
penalties under the second paragraph of section 4,901 
against the defendant for placing a similar stamp upon 
crates of similar dishes made by the defendant without 
license, held, on demurrer to complaint, that sections 
4,900 and 4,901 must be construed together ; that the 
stamping of articles capable of stamping was necessary; 
and that the stamping of the crate containing them 
was insufficient, and was not protected by sections 
4,900 and 4,901 ; and that a similar stamping of his own 
crates by the defendant did not render him liable to 
any penalty. 10. 

1. Appleton Mfg Co. v. Starr Mfg. Co., 51 Federal 
Reporter, 284. 

2. Perkins v. Interior Lumber Co., 51 Federal Re- 
porter, 286. 

3. Abbott Machine Co. v. Bonn, 51 Federal Reporter, 
323. 

4. Buckingham v. Springfield Iron Co., 51 Federal 
Reporter, 236. 

5. Rodenhausen v. Keystone Wagon Co., 51 Federal 
Reporter, 220. 

6. Perkins v. Interior Lumber Co., 51 Federal Re- 
porter, 286. 

7. Steam Gauge and Lantern Co. v. Williams, 50 
Federal Reporter, 931. 

8. Am. Solid Leather Button Co. v. Empire State 
Nail Co., 50 Federal Reporter, 929. 

9. Boston & A. Ry. Co. v. Pullman's Palace Car Co., 
51 Federal Reporter, 305. 

10 Smith V. Walton, 51 Federal Reporter, 17. 
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Tbe Atlantic Sea Red. 

Proceeding westward from the Irish coast the ocean 
bed deepens very gradually ; in fact for the first 230 
miles the gradient is but 6 feet to the mile. In the 
next 20 miles, however, the fall is over 9,000 feet, and 
so precipitous is the sudden descent that in many 
places depths of 1,200 to 1,600 fathoms are encountered 
in very close proximity to the 100 fathom line. With 
the depth of 1,800 to 2,000 fathoms the sea bed in this 
part of the Atlantic becomes a slightly undulating 
plain, whose gradients are so light that they show but 
little alteration of depth for 1,200 miles. The extra- 
ordinary flatness of these submarine prairies renders 
the familiar simile of the basin rather inappropriate. 
The hollow of the Atlantic is not strictly a basin, whose 
depth increases regularly toward the center ; it is 
rather a saucer or dish-like one, so even is the contour 
of its bed. 

The greatest depth in the Atlantic has been found 
some 100 miles to the northward of the island of St. 
Thomas, where soundings of 3,875 fathoms were ob- 
tained. The seas round Great Britain can hardly be 
regarded as forming part of the Atlantic hollow. They 
are rather a part of the platform banks of the European 
continent which the ocean has overflowed. An eleva- 
tion of the sea bed 100 fathoms would suffice to lay 
bare the greatest part of the North Sea and join Eng- 
land to Denmark, Holland, Belgium, and France. A 
deep channel of water would run down the west coast of 
Norway, and with this the majority of the fiords would 
be connected. A great part of the Bay of Biscay would 
disappear ; but Spain and Portugal are but little re- 
moved from the Atlantic depression. The 100 fathom 
line approaches very near the west coast, and sound- 
ings of 1,000 fathoms can be made within 20 miles of 
Cape St. Vincent, and much greater depths have been 
sounded at distances but little greater than this from 
the western shores of the Iberian Peninsula. — Nautical 
Magazine. 
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TBIAL OF THE PNEtTHATIC CBUISEB TESUVITTS. 

The pneumatic dynamite cruiser Vesuvius has been 
awarded a second and more exhaustive trial to deter- 
mine her efficiency in projecting aerial torpedoes by 
compressed air. The torpedoes are discharged from 
the feo-called Zalinski gun. These weapons represent 
the ideas of some years ago. In practice from a 
stationary land platform they have shown the highest 
degree of efficiency. The destruction of the schooner 
Silliman, described and illustrated in our issue of 
October 1, 1887, showed 
the terrible powers of 
the weapon as a torpedo 
thrower. 

The Vesuvius was 
built at Cramps' ship 
yards and was launched 
April 38, 1888. The ob- 
ject in building her was 
to secure high speed 
and powers of maneu- 



to determine definitely the value of the guns and tor- 
pedoes, and the accuracy which will be attained with 
them in stationary practice and when the cruiser itself 
is moving. If the vessel proves a failure in her proper 
capacity she will be transformed into a dispatch boat, 
torpedo boat, or other type. The general plan of the 
cruiser (provides a very fast ship with three guns ar- 
ranged at an elevation. The guns are for most of their 
length inclosed within the hull ; but their muzzles pro- 
ject, side by side, from the forward deck, as shown in 




THE BAPIEFF PBOJECTILE FOB PNETTHATIC GTTKS. 



tion of 18° ; they are 15 inches in diameter, 54 feet long, 
and are made of thin cast iron. Under each gun, and 
toward its breech, is placed what is known as the re- 
volver. This is a cylindrical structure, resembling an 
enlarged revolving cartridge chamber of a pistol, and 
arranged to carry five projectiles. To load the gun, 
the rearmost section of the gun, which is pivoted at the 
back, is dropped to a horizontal position, in line with 
one of the chambers of the revolver. See Fig. 3. The 
shell is introduced and the forward end of the gun sec- 
tion is again drawn up 
in line with the rest of 
the barrel by means of 
a vertical pneumatic 
ram. Our cuts show 
the general disposition 
of all of these parts. It 
will be seen that when 
the revolving cartridge 
chamber is charged 
with five shells, after 




1. The central cut shows the bow of vessel and the months of the pneumatic gons. 2. The storage air cylinders. 3. Bow view of tlie vessel. 

pneumatic guns. 6. The Vesuvius running at full speed. 



4. Cross section, showing position of boilers, 5. Section showing the 



THE UNITED STATES TORPEDO CRUISER VESUVIUS. 



vering. In action she is to run up quickly within a 
mile of the enemy, discharge her torpedoes, annihilat- 
ing the target in as few shots as possible, and then to 
retreat. Her fighting is done under peculiar circum- 
stances. She must be bow on to her target. Thus she 
offers a small mark. She can do no broadside fighting 
whatever. 

The first trial of the ship as a torpedo thrower took 
place nearly a year ago, and did not impress our naval 
authorities favorably. The present trials are designed 



one of our engravings. The ship is of 735 tons displace- 
ment, 353 feet long and 363^ feet wide. She draws 9 
feet of water and is practically unarmored. Some pro- 
tection is given by her coal bunkers and deflective deck. 
Her engines, of 4,000 horse power, are designed to drive 
her at the speed of at least 20 knots. There is no 
question that in view of recent achievements this speed 
is too low. One shell entering her hull would probably 
annihilate her by exploding the tons of guncotton in 
her torpedoes. The guns are «et at aa augle of eleva- 



one has been loaded and discharged, a simple turn of 
the chamber brings another shell into loading position, 
so that the five can be rapidly introduced and fired. 

The ship is steered by steam and has twin propellers. 
Thus she has high maneuvering ability, and it will be 
seen that this is very essential. It is to be regretted 
that water jets at bow and stern have not been applied 
to increase her turning powers. The range of the pro- 
jectiles, as the guns have a fixed elevation in still water, 
is determined entirely by the amount of air admitted 
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for the discharge. The range being thus regulated, the 
direction has to be determined by changing the posi- 
tion of the ship. The ship, in other words, represents 
a gun carriage, and the pointing of the gun is effected 
by making the ship point in the desired direction. The 
necessity for high capacity of maneuvering is obvious. 

Accuracy in firing will be interfered with by several 
things. The pitching of the ship will alter the tra- 
jectory by giving different elevations of the guns. The 
rolling of the ship will also affect the elevation of the 
discharge, and at the same , 

time will give a right hand or 
left hand deflection according 
to the direction of the roll. 

The compressed air supply 
for the guns and pneumatic 
machinery is supplied by two 
Norwalk compressors. These 
force the air into tubular re- 
servoirs, each 16 inches in 
diameter and 13-16 of an inch 
thick, made of wrought iron ; 
some of the tubes are 20 feet 
and others are 25 feet in 
length. It was proposed to 
store the air at 3,000 lb. pres- 
sure per square inch, and to 
maintain the firing reservoir 
at a pressure of 1,000 lb. per 
square inch. 

The three guns were built 
four or five years ago and do 
not, of course, represent the 
most modern type. In these 
trials the most recent projec- 
tiles of the Rapieff construc- 
tion are employed, and are 
considered an important ad- 
vance on the old shelL For 
much of the work dummy 
shells made of iron are used 
to save expense. 

We illustrate the Rapieff 
shell as it is designed to be 
definitely used in warfare. 
For the 15-inch gun, which is 
the size in use on the Vesu- 
vius, the entire shell is 10 feet 
long, including tail and wings. 

The extreme length of the bead is 91 inches. The front 
of the head is of cast bronze, the mfddle cylinder is of 
wrought iron and the base is of cast bronze. The tail is a 
6-inch bronze tube, 343^ inches long, of which 29 inches 
project from the rear of the head. The head is filled 
with 500 pounds of wet guncotton. This is a pecu- 
liarly safe form of explosive, far safer than dynamite 
or explosive gelatine, the explosive originally pro- 
posed, as it is almost impossible to explode it ex- 
cept under definite conditions. 

These conditions are supplied in practice by what is 
known as a priming charge of dry guncotton. This is 
inserted into a cylindrical 
chamber in the axis of the 
explosive. In the ordinary 
type of shell, the primer comes 
immediately in front of this 
dry guncotton. The primer 
works mechanically by three 
methods. Within a little 
chamber a ball is held at the 
rear of the chamber by a 
spring. If the projectile 
strikes the water or soft earth, 
its speed will be retarded and 
the inertia of the ball carries 
it forward, where it strikes a 
firing pin and explodes some 
fulminate. When earth or 
water is struck, it is desirable 
to have the torpedo penetrate 
before exploding ; hence the 
flash from the fulminate does 
not at once reach the gun- 
cotton, but sets on fire some 
slow-burning compositi on. 
When this is all burnt up, it 
effects the explosion of the 
dry guncotton, which, acting 
as a priming charge, causes 
the whole mass to deton- 
ate. 

The condition of impact 
against the sides of an iron- 
clad is next provided for. 
This effects a similar type 
of inertia discharge except that the direct impact 
against the head of the shell brings about an instant 
ignition of the dry guncotton so as to produce the de- 
tonation without delay. Finally side impact against 
the forward portions of the shell is provided for by 
surrounding it by eight firing pins, any one of which 
when forced inward produces instant ignition of the 
charge. Until the piece is tired these plus cannot ef' 



feet the discharge, a metal slide or gate intervening 
between their ends and the fulminate. This slide, on 
the discharge of the piece, is sprung out of its position, 
so as to leave the crown of firing pins free to act. 

On board the ship it is proposed to keep the shells 
charged with wet guncotton. The primers and prim- 
ing charge are only introduced shortly before firing. 

The shell has 12 helical wings at the extremity of its 
tail piece to give it direction and spin. In the full 
caliber projectiles, every second wing carries a little 




Fig. l.-THE FIRING BREECHES— TORPEDO BOAT VESUVIUS. 



block of fiber to center the rear and to prevent the 
wings from touching the walls of the gun. A IJ^ inch 
oak shield or disk is attached to the rear to protect the 
wings. This drops off as the projectile leaves the gun. 
At the base of the head is the gas check, and a num- 
ber of small blocks of fiber encircle the head to hold it 
in axial position. Shells of less than the proper dia- 
meter known as sub-caliber shells are also used. These 
are centered at the rear by a disk-shaped gas check. 

The front is centered by four oak sabots or shoes. 
As the piece emerges from the gun these are displaced 
by the blast of air, so that in all cases the projectile 



Port Royal, S. C, the place of the trial, the best pos- 
sible facilities for all this work are present. 

^ < ■ > » 

Nine Honrs' Work for Ten Honrs' Pay. 

"Have you ever realized," said a business man re- 
cently, " what nine hours' work for ten hours' pay 
means ? Supposing a factory employ fifty hands at two 
dollars a day, which is twenty dollars an hour for ten 
hours' work. Therefore nine hours' work means giving 
each man twenty cents a day, the fifty men ten dollars 
a day, or three thousand dol- 
lars for the three hundred 
working days in a year. But 
that is not all. In order to 
turn out the same amount of 
output, the manufacturer 
must make up this one hour 
by hiring one new man for 
every nine men, or five new 
men for the fifty men. The 
five new men, at two dollars 
a day, cost ten dollars a day, 
or another three thousand 
dollars for the three hundred 
working days, a total of six 
thousand dollars, or twelve 
per cent extra cost on an out- 
put of fifty thousand dollars. 
If the manufacturer does not 
make up the lost time by hir- 
ing the new men his pay-roll 
has, nevertheless, increased 
three thousand dollars a year, 
while his output will have 
decreased ten per cent, be- 
cause of the one hour in every 
ten granted the men. It 
means again additional space 
or additional machinery for 
the five new men, which re- 
presents another three per 
cent at least. Thus you see 
that the demand for ten 
hours' pay for nine hours' 
work, which looks so innocent 
on its face, amounts to fifteen 
per cent extra expense on the 
cost of the goods, when the 
average profit is only about 
six per cent. Therefore, except this is made a univer- 
sal rule everywhere, any manufacturer granting it will 
simply be wiped out by the competition, having this 
fifteen per cent disadvantage."— Ciwciwwaii Commer- 
cial Gazette. 
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Oil Fuel at tbe Fair. 

Oil will be the fuel used in the large steam plants of 
the Columbian Exposition, and it will be furnished by 
the Standard Oil Company at the price of 73J^ cents 
per barrel of 43 gallons delivered on the grounds, so 
says the Railway Master Mechanic. The Standard 
Oil Company guarantees to 
furnish all the oil that may be 
required at this figure, and 
will deliver it through an ex- 
tension of one of its pipe lines 
which now enters South Chi- 
cago. The Exposition Com- 
pany will provide sufiBcient 
storage capacity by construct- 
ing twelve tanks, each 8 feet 
in diameter and 25 feet long 
and holding 9,400 gallons, or ^ 
total of 112,800 gallons. The 
tanks will be placed under- 
ground in a suitable vault. 
From these tanks the oil will 
be pumped into a stand-pipe, 
30 inches in diameter and 300 
feet high, by two Snow du- 
plex pumps. This pipe is 
connected with the 5 inch 
wrought iron main leading to 
the boilers. 



Fig. 2.-THE LOADING TUBES-TORPEDO BOAT VESUVIUS. 



accomplishes its fiight without any impediments. The 
trial so far has been exceedingly satisfactory, and it is 
believed that certainly an important advance in the 
art of war has at last been evolved. 

The first of the present series of trials were made 
with the vessel fast to the dock. Exhaustive trials of 
accuracy when in motion will follow. The critical 
test, however, is the hitting of a moving target. At 



inerenrlal Ointo^ent. 

A recommendation by H. 
Borntraeger, according to 
which it is possible to make 
an ointment containing 98 per 
cent metallic mercury, con- 
sists in triturating the mer- 
cury with oleate of mercury ; 
the ointment of this strength 
is suitable for preparing the 
offleinal ointment by diluting with lard. It is also 
considered feasible to change the liquid character of 
mercury to that of a solid with the aid of a little oleate 
of mercury and thus avoid the shipment of a trouble- 
some liquid. After transportation ether will extract 
the oleate, leaving the mercury again in the liquid 
sta.te.—Pharm. Post, 139S, 1^46; American Journal of 
Pharmacy. 
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Equity In Patent Cases. 

BT J. C. CLAYTON. 

Whether or not the United States courts, sitting in 
equity in patent cases, will venture to show a larger 
liberality in prescribing conditions for the granting of 
injunctions is a grave question. The statutory patent 
law rests upon the constitutional provision authorizing 
the granting of privileges to authors and inventors for 
the purpose of promoting the progress of science and 
the useful arts ; and the Constitution itself was made 
to promote the general wel- 
fare of the people. 

When, therefore, the law is 
so enforced as to maintain a 
monopoly that is destructive 
of the promotion of science or 
art, or that is against the 
general welfare, there is a 
violation of the constitutional 
and fundamental prerequi- 
sites. Though the patentee 
receives an exclusive grant, 
he remains subject to those 
constitutional qualifications ; 
he cannot override them, nor 
can he overthrow the maxim, 
Sic utere, non abutere. No 
court of equity should sustain 
a patentee in the non-use or 
the misuse of his invention. 
His patent is a contract be- 
tween himself and the gov- 
ernment representing the 
people, and is the result of a 
public policy primarily creat- 
ed for the welfare of the peo- 
ple. 

Few inventors have ever 
long anticipated others in the 
same field ; although, for his 
priority, the inventor gets a 
patent, yet, as a rule, in a 
few days or a few years others 
would have reached the same 
result. It is therefore against 
natural justice that a right 
so given by the people should 

be used for extortion or oppression, or in any way 
against the general welfare. In a mere race of dili- 
gence Jones may secure a patent for a lamp over 
Smith, who may have been too late by one-day, and 
Smith may have other cognate valuable inventions 
useless withput the privilege of the Jones patent. 
Both may be great and successful manufacturers of 
lamps, and through their healthful competition the 
people may be greatly benefited. But, if Jones be 
upheld in his determination that Smith shall not on 
any terms use the Jones patent, then an " odious mo- 
nopoly " is created, fair com- 
petition is destroyed. Smith 
is ruined, and the people are 
completely at the mercy of 
Jones, the monopolist. 

In such a case it would 
seem that a court of equity 
should be able to refuse its 
peremptory injunction if 
Smith should secure a reason- 
able license fee to Jones. In 
other words, in the high 
court of conscience (the 
" court of equity ") the fa- 
miliar and highest principles 
of equity should govern ; and 
the wrong of a harsh injunc- 
tion should be balanced 
against the wrong of an in- 
fringement, while the court, 
holding a just balance be- 
tween the actual parties, 
should remember that the 
public is, in no narrow sense, 
always an interested party in 
every suit upon a patent. I 
know that, striotissimi juris, 
an exclusive right is granted 
to the patentee, and that in 
a suit, on the law side of the 
court, this legal right, no 
matter how harsh it may be, 
must be enforced. But if the 
patentee elect to enter the 
court of conscience rather 
than the court of law, he 
must abide by its more liberal 

and merciful conclusions. Generally, " equity follows 
the law," but not to enforce the unconscionable or 
the cruel, nor to uphold unclean or unmerciful hands. 
Generally, too, when a patent is finally sustained on 
the merits, an injunction follows, which practically 
leaves the respondent and his business to be executed 
by the complainant without mercy or benefit of clergy ! 
My view is, that there must be a new departure in 



this respect, either by judicial construction or by stat- 
ute. And although I took no part in the incandescent 
lamp case, I was not without a hope that the court 
might find occasion to take the new departure above 
suggested. 

Indeed, to a notable extent, it did depart from the 
harsher practice of the past, for it granted leave to ap- 
ply for a dissolution of the injunction in case the com- 
plainant refused to supply its lamps to respondent's 
customers upon reasonable terms. To this extent I 



the wise and very liberal administration of equity all 
Interested in patents will find their truest protection. — 
N. T. Times. 




Fig. 3.-THE REVOLVING CAETEIDGE CHAMBEE8-T0RPED0 BOAT VESXTVIUS 

think the court made an advance in the line of mercy 
and liberality which has been herein suggested ; per- 
haps in the next great patent case, where the respon- 
dent has his own additional patents and has invested 
millions in his plant, the court will go the length I have 
indicated and permit the respondent to continue his 
manufacture upon reasonable terms fixed by the court, 
with due regard to the interests of the parties and of 
the people. 

Unless courts of equity more nearly approach such 
liberality, as they may by force of construction and 




Spontaneous Combustion of Coal. 

With respect to the ventilation of a cargo of coal, 
with the idea of removing inflammable gases. Professor 
Clowes, of Nottingham,has pointed out that this might 
itself be a source of danger. Pour colliers were loaded 
with coal from the same seam, and by means of the 
same tips. Three were ven- 

tilated, and proceeded on 

their journey to Aden. None 
of these reached the port, 
being all lost by the spon- 
taneous firing of their car- 
goes. The fourth was not 
ventilated, and it reached 
Bombay i n safety. There 
was little doubt that the air 
inclosed in the cargo was in- 
sufiBcient to give rise to dan- 
gerous heating, and that the 
introduction of additional air 
by ventilation enabled the 
heating to occur by supplying 
the requisite air. Coal which 
had heated in the air and 
begun to cool again was safe 
from risk of further heating; 
hence, storing coal in the air 
for a sufficient length of time 
before loading was a precau- 
tion which would be calculat- 
ed to insure the safety of the 
cargo. 

The following practical con- 
clusions were submitted as 
deducible from the facts pre- 
sented : 1. The danger of 
spontaneous firing of coal in 
large lumps is very slight ; it 
is much greater with small 
coal, and greater still with 
dust. The increase of danger 
is due to the larger extent 
of surface exposed to the air 
in proportion to the mass of the coal. 2. Air-dried 
coal which contains more than 3 per cent of moisture 
is dangerous; if it contain less, the danger diminisbesy 
as the amount of 'moisture is less. The moisture pre- 
sent in the coal is a measure of its absorptive power 
for air, and the most absorptive coal is the most dan- 
gerous. 3. The danger is somewhat increased by the 
presence of pyrites, in large quantity, not because 
this heats the coal to any appreciable extent, but 
because, when moistened, it swells — breaking up the 
coal, and exposing a larger surface to the air. 4. New- 
ly won coal should be shielded 
from the air as much as pos- 
sible, to prevent the chance 
of rapid heating, and for the 
same reason it is best not to 
stack it in large heaps, since 
these retain the heat. Ven- 
tilation of the coal often 
adds greatly to the risk of 
spontaneous firing. 5. All 
external sources of heat, such 
as steam pipes, boilers, and 
hot fines in the neighborhood 
of the coal, add very greatly 
to the risk of firing. Spon- 
taneous heating becomes 
vastly more rapid when it is 
thus assisted by outside 
sources of heat. 
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Fig. 4.-THE PNEUMATIC OUNS AS THET APPEAR BETWEEN DECKS 



constitutional law, some arbitrary statute inimical to 
patents will soon be enacted. Even now several harsh 
patent bills are pending in Congress. One authorizes 
the Secretary of the Interior and the Commissioner of 
Patents to fix the maximum price for the use of a pa- 
tent, and provides that in case of a higher price being 
demanded the patent shall be forfeited to the public ; 
another limits the term of a patent to seven years. In 



Pneumatic Tube Service. 

The Postmaster-General 
on behalf of the United States 
has executed an agreement 
with the Pneumatic Transit 
Company, of New Jersey, by 
which the latter contracts to 
lay, at its own expense, a line 
of two parallel iron pneuma- 
tic tubes of an inside dia- 
meter of 6J^ inches, for the 
transit of mails between the 
main post ofilce building and 
the sub-post office on Chest- 
nut Street, below Fourth 
Street, in Philadelphia. The 
company agrees to bear the 
entire cost of maintaining and operating them for one 
year, and to remove them, when required to do so by 
the Postmaster-General. It will turn the tubes over 
to the Post Office Department for one year after com- 
pletion for such practical tests as the postmaster at 
Philadelphia or the Postmaster-General may direct, 
without cost to the United States. The company will 
lease or sell to the United States. 
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Caravel of Colnmbna. 

says : The State Department 



model of tbe 

The Marine Review 
has been informed that there has just been received at 
New York a large model of the caravel of Columbus, 
the Santa Maria, which was constructed on the island 
of Santo Domingo, under the personal direction and 
supervision of Senor Don Andres Gromozy Pintado, the 
secretary of the Spanish commission for the Madrid 
exposition. It was designed with great care from 
original drawings made by that gentleman, who is an 
enthusiast in such matters, and has paid much atten- 
tion to ancient naval architecture, and is considered 
an expert, having made many studies from all the 
ancient engravings obtainable with this special pur- 
pose in view. This model is something more than a 
toy, being 18 feet in length, 
63^ feet beam, having a depth 
at the stem of 8 feet, and is 
fully rigged. It was first used 
in the festivities with which 
the discovery of- America was 
celebrated in the city of San 
Domingo, in October last, 
being carried through the 
streets of that town in the 
grand procession that took 
place, manned by a bevy of 
little girls as a crew. It was 
then placed in the river 
Ozama and sailed to the point 
of embarkation by the Clyde 
line for the United States. 

This reduced replica of the Columbus caravel was con- 
structed at the suggestion of Mr. Frederic A. Ober, the 
Exposition commissioner to the West Indies, and will 
form part of the Columbian exhibit of the State De- 
partment at Jackson Park. 



with diagonal guides which caused the building to 
move sidewise as well as endwise, the frame upon 
which the building rested being provided with shoes 
sliding upon the diagonal guides, as shown in Fig. 4. 
The abutments against which the moving screws 
rested were heavy timbers secured to the ways by 
means of chains, as illustrated in Fig. 3. After the 
screws which abut upon the timbers had been run out 
their full length, they were returned to their original 
positions and the timbers moved forward and again 
made fast in the manner indicated, when the opera- 
tion was repeated. 

This job was done by B. 0. Miller & Son, of Brook- 
lyn, N. T., who moved the Brighton Beach Hotel 
bodily in 1888, after the damaging encroachment of 




THE VESUVIUS-DIAOBAH SHOWING OENEBAL ABBANOEHENT OF THE OUN-LOADING HECHANISH. 

the sea on the beach. The building was 4fi5 feet long 
and 150 feet deep, three stories high and weighed 5,000 
tons. It was moved 239 feet back of its original posi- 
tion upon 112 platform cars by means of six locomo- 
tives. 



A FEAT US HOUSE MOVING. 

The ferry house located at the Brooklyn terminus 
of the 39th Street ferry between the Battery in New 
York and South Brooklyn, is a brick structure 52X110 
feet. This building was located at the foot of 39th 
Street. The Brooklyn City Railroad Company re- 
quired increased facilities in that part of the city, and 
in consequence of this the ferry house was removed 
from its original site 140 feet westward and 25 north- 
ward, and when the job is completed the building will 
stand 17 inches lower than it stood on the old site. 
This work was done in about one month, without in- 
jury to the walls, and at much less expense than 
would have been involved in tearing down and re- 
building. 

The building was placed on a rigid framework and 
its walls were shored and braced by tie rods and cross 
timbers, as shown in Fig. 2, and it was moved on ways 
consisting of a framework of heavy timbers provided 



A Remarkable Bicycling ToRr. 

W. L. Sachtleben, of Alton, 111., and Thomas W. 
Allen, of Ferguson, Mo., have arrived in San Francisco 
from Vancouver, B. C, after making a tour of the 
world on bicycles. On June 30, 1890, they finished 
their course of study at Washington University, St. 
Louis, and then started; They visited Washington, D. 
C, and on June 23 sailed from New York, landing in 
Liverpool on July 4. Their bicycles purchased and 
a tour made of the British Isle, thence to France, their 
route took them through Bouen, Paris, Chartres, 
Poitiers, Bordeaux and Marseilles. The Riviera route 
along the shores of the Mediterranean was followed, and 
Genoa, Rome and Milan, in Italy, were visited. At 
Athens the first long halt wasmade. To Constantinople 
was the next jaunt, and their preparations for the inva- 
sion of Asia were begun. 

"Our first exploit, of which we are a little proud," 
says Sachtleben, "was the scaling of Mt. Ararat. We 



are the first Americans that reached the top, and the 
natives could hardly believe we had succeeded. We 
started on July 2 and reached the summit July 4. 
There we celebrated the American holiday by waving 
the American fiag and firing off shots from our revolvers. 
" On our return the Governor of Bayazid gave a din- 
ner in our honor. 

" Through Turkey in Asia we rode, and through 
Persia, visiting Teheran on our way. 

" Our journeying was along camel paths, there being 
no other roads. At Tashkend, the capital of Turkestan, 
we remained from November, 1891, to May 7, 1892, and 
spent a good deal of the time in studying the Russian 
language. We often had occasion to notice the eager 
attitude of Russian sentiment regarding the advance 
upon British Afghanistan, 
The Russians are very friend- 
ly to the Americans, and on 
this account we received 
many courtesies. Our last 
stopping place in Russian 
territory was at Vernoe, and 
here the people tried to dis- 
suade us from making the at- 
tempt to go to China. Rely- 
ing on a special passport 
which had been given us by 
a Chinese minister in London, 
we determined on trying to 
get through. 

"After leaving Kulja the 
route was taken by way of 
the Urmpse to the border of the Gobi desert, at Hami, 
and there we were agreeably surprised at the character 
of the roads. In some places the desert had a hard bed, 
and this enabled the machines to make moderately good 
progress during the twelve days it took to cross." 

Pushing on to Suchew, the western end of the Great 
Wall was reached, leading on to Lan-Choo. Then they 
proceeded to Singan, Ping-Yang, Tai-Yuan, and Poting- 
Fu, arriving at the latter place on the 20th of October, 
whence they rode to Pekin. The fact that they had 
already traversed China without personal inconven- 
ience astonished all the diplomatic representatives 
there. 

After resting there they went to Shanghai, where the 
machines were repaired. Afterward they intended to 
go to Japan, but received letters asking them to return 
home, so they left at once, touching at Nagasaki, Kobe 
and Yokohama, whence they sailed December 9 last. 
Sachtleben stated that while the trip in many respects 
had been a hard one, they enjoyed it greatly. They 
met with no annoyances from the natives in any of the 
countries passed through, excepting China. 



To make ice by artificial means requires one ton of 
coal to produce from five to ten tons of ice. 




MOVING THE BBICE FEUBT HOUSE OF THE 3&TH STBEET BAOOKLTN FEBBT. 
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RECENTLY PATENTED INTENTIONS. 
Itailw^ay Appliances. 

Car Brake. — Ferdinand Gabler, To- 

peka, Kansas. Tbe brake .shoes of this device are 
carried by toggle levers having sliding rods trans- 
versely pivoted at their outer ends, while arms pivot- 
.1 1 ly connected with a longitudinally sliding block are 
pi votally connected at their ends to levers connected 
by links to the sliding rods. The construction of 
the shoe is of novel form, and the brake mechanism is 
attached to the under portion of the wheel truck, from 
which also the shoes are suspended. 

Lever Attachment for Brake 

Wheels.— Benjamin Crawford, Louisville, Ky. This 
lever is formed of two sections, the inner one pivot- 
ally connected with the wheel to turn it, and hav- 
ing ears, while the outer section has an eye to receive 
a pivot pin passed through the ears. By this means the 
brake may be more quickly and conveniently manipu- 
lated, and the brakes when applied may be set with 
much more force than is possible with the ordinary 
wheel. When the lever is not in use, the outer or handle 
section may be turned over the inner section. 

Foot Guard for Rails.— William B. 

Mitchell and Frank Benberger, Gallon, Ohio. Thii* is 
a safety appliance for the heels and points of spring 
rail frogs, fiUinij the converging spaces formed by 
them. It consists of a wedge-shaped, box-like piece, 
with securing devices to retain the piece between the 
converging rails by clamping it to the rail bases. The 
device is designed to remove the danger of persons 
wedging their feet in such parts of the frog, where 
pedestrians are sometimes caught and seriously in- 
jured. 

Safety Lock for Switches.— Johan 

E. Sandelin,New York City. Combined with the main 
01 side rails and switch points is a shifting rod with 
which are pivotally connected elbow levers having lock- 
ing lips adapted to engage the flanges of the main or 
the siding rails, plates secured to the switch points 
being pivotally connected with the locking levers, in 
connection with means for reciprocating the shifting 
rod. 

Railway Tie.— Samuel McElfatrick, 

Princeton, Ky. This Lie consists of aflut metal plate 
having on one side a depending flange adapted to be 
embedded in the ground, and on its opposite edge a 
vertical flange cut away at the proper places to receive 
the rail ba&es, the cut-away portion fitting over the 
outer edges of the rail bases. Attached to the vertical 
flange is a straining bar extending between the rail:^, 
and having a notched portion at each end fitting over 
the inner edge of the rail base. With this tie the rails 
are held in place without spikes. 

Car Coupling.— Frank M. Stanley, 

Guthrie, Oklahoma Ter. This invention providns a 
coupling designed to be durable and inexpensive, and 
which will interlock automatically with a similar coup- 
ling on an approaching car, while the uncoupling may 
be ^ected from the top or side of the car. Ttie im- 
provement also compriseh a self-acting hose coupling 
which willcouple its sectionsat the same time with the 
car coupling, be held connected thereby, and be de- 
tached simultaneously with the release of the car 
couplings. 

Wind Guides to Remove Snow.— 

Simon H. Bixson, Cleghorn, Iowa. According to this 
improvement posts along the car track have projecting 
arms to which are adjustably attached wings, adapted to 
be tilted by the pressure of the wind, in such way that 
the wind will be directed on the track to blow the 
snow therefrom. These wind guides or conductors are 
placed at such points on the road as would otherwise 
be liable to become blockaded by snow. 



Electrical. 

Lamp Socket and Tap.— Alexander F. 

Vetter, New York City. This improvement has the 
usual device for attaching it to a wall socket, flexible 
cord, or other electric fixture, and made to receive an 
electric lamp in the usual way, but is furnished with 
an intermediate chamber containing a switch by means 
of which a current may be turned on or off the lamp, 
and is provided with electrical connections for receiv- 
ingflexiblecords or wires for taking the current from 
the socket either in parallel with the lamp or in series 
with it, according to the requirements for use in trans- 
lating devices, such as electric motors, medical appara- 
tus, etc. 



Xhe inanufacture, Clarifying and 
Charging of fjiquids^ etc. 

To Mr. Augu.-t Werner, of No. 52 Warren Street, New 
York City, six different patents have been granted for 
methods and means of flltering, separating;, charging, 
Bteaming, flUing and mixing, as employed in the manu- 
facture of beer, wines, liquors, and other liquids. 

The filler comprises a receiving vessel in which is 
suspended a series of connected frames, each provided 
with perforated transverse plates, a cover of filtering 
fabric inclosing each frame, while there is a layer of 
loose filtering material between the covers of adjacent 
frames and means for connecting the frames with each 
other to hold the filtering material clamped between 
them. Anydesired number of frames may be united 
in the filter, which can be readily taken apart to clean 
the individual frames and the filtering material. 

A froth and liquid separator consists of a receiving 
receptacle provided with filling nozzles, and connected 
with the base end of an inverted cone-shape liquid sup- 
ply tube, the small end of which Is connected with a 
H^pply cask, while a gas supply is connected with the 
cask to maintain a pressure on the liquid corresponding 
to the hydrostatic pressure in the tube, and the pressure 
desired in the vessels to be charged. If the bottles are 
to be filled with fifty pounds pressure, for instance, the 
preeeure in the cask must be as great as this, and enough 
higher to raise the liquid to the bottles. 

To charge liquids, such as wines, beers, etc., with a 
puitable ^as under pressure, a pump connected with one 
end of apipecHosea the liquid to flow in a colamu to 



the receiving vessel, while a second pump connected 
with a gas supply is connected with the pipe at its low- 
est point to charge the liquid with gas under the hydro- 
static pressure of the column of the fiowing liquid. 

To steam wine, beer, etc., preparatory to filling into 
kegs, casks, or bottles, the improved method provided 
consists of first forming a moving column of liquid and 
subjecting it to the action of heat at or near its base, 
under the hydrostatic pressure of the column, the heated 
liquid being then discharged into a receiving vessel at 
the initial pressure. The liquid is kept constantly in 
motion and all inlet of air prevented, ho that the valua- 
ble properties of the liquid and gages are retained, the 
gas from the gas supply tank maintaining an equalizing 
pressure, and all further fermentation being prevented, 
whereby the liquid may be kept for a long time without 
being liable to spoil. 

For the manufacture and filling of liquids such as 
beer, a reservoir is provided to collect the gaseous pro- 
ducts of fermentation arising from the liquid in the fer- 
menting tun, and these gases are purified to produce 
carbonic acid gas, which is mixed with the beer pre- 
viously drawn from the fermenting tun, the charged 
liquid being then filled into barrels or kegs. An ap- 
paratus of special construction is provided for carrying 
out this process in a simple and economical manner, 
preventing any waste of gases during fermentation, and 
the liquid so filled is designed to keep almost any de- 
sired length of time without spoiling. 

An improved liquid and gas mixing apparatus, of 
simple and durable construction, is so arranged that the 
moving column of liquid actuates the mechanism for 
completely mixing the gas with the liquid. A wheel 
driven by the column of liquid turns in a casing hav- 
ing an outlet or discbarge pipe, a liquid supply pipe 
opening into the wheel at its center, and a gas supply 
pipe extending into the liquid supply pipe and discharg- 
ing through it into the wheel. 

The above inventions have also been patented by Mr. 
Werner in Great Britain, France, Germany, Belgium, 
and Austria. 



iniscellaneons. 

Computing Scale.— John H. Swi- 

tiart, Dayton, Ohio. This is a scale which may be used 
in the ordinary way for ascertaining the weight of ar- 
ticles, and also be used to automatically compute the 
price to which certain weighed articles amount and 
ttie quantity of an article which may be given for a 
certain price. It comprises a tilting lever frame 
adapted to support the weight of the load, parallel con- 
nected scale beams fulcrumed near the free edge of 
the lever, and made to indicate price and weight, and 
an adjustable connection between one of the beams and 
the tilting lever frame. 

Wheel Vehicle.— Thomas Hill, Jer- 
sey City, N. J. This improvement is especially applica- 
ble to dumping carts or wagons, as well as to various 
kinds of draught vehicles carrying persons or merchan- 
dise. The spring-carrying pedestals which support the 
body form integral parts of the main frame, and on 
the under side of the castings, of which the pedestals 
form a part, are recesses to receive the vehicle axle, XJ 
or clip.shaped bolts bracing and supporting the sides 
and body of the axle. The improvement is designed to 
insure lightness, durability, and strength, and easy or 
light running of the vehicle, free from rattle or shake. 

Latch. — Philip Steuerwald and Albert 

Cording, Saunemin, 111. This is an improvement in 
door catches which have a pivoted catch proper, to 
which is'pivoted a sliding rod, and a spring holding it 
normally engaged with a projection on the dooror door 
casing. In the patented device the knob or part at- 
tached to the door has inwardly projecting arms to 
whose extremities a catch is pivoted whose free end 
swings across the base of the knob, and is thus adapted 
to enter a recess in the door casing to hold the door 
closed. 

Tongs. — Thomas Smith, Breckenridge, 

Miss. Tongs CBpecially designed for conveniently grap- 
pling and easily carrying ice, kegs, boxes, etc, are pro- 
vided by this improvement, the construction being such 
that the article can be readily disengaged by simply 
changing the position of the tongs, to throw the weight 
on one of the legs only. A bar carrying the pivot of the 
tong legs or tines is formed with a bearing in which is 
fitted|to slide the handle bar, pivotally connected by two 
sets of links with the tong legs. 

Bridge for Stringed Instruments. 

—George Wooster, Fort Apache, Arizona Ter. This is 
an improvement for such instruments as the zither, 
guitar, mandolin, and others having a fretted key board. 
It consists of a bridge plate, an anchor plate, and string 
rests adjustable upon the bridge plate, with locking de- 
vices for clamping the rests to the plates, the string 
rests being equal in number to the number of strings, 
and each string having an independent locking device. 
As the strings for such instruments are of irregular size 
and elasticity, this can be allowed for by the improve- 
ment, and the rests may be adjut-ted to give a tense 
string a greater length than a lax one. 

Musical Key and Transposition 

Guide.— J. B. F. Sbowalter, Valparaiso, Ind. Disks of 
thin wood or cardboard, bearing different characters 
on their opposite sides, are held on a shaft supported 
from a base, the central and larger disk having near its 
outer edge the natural and sharp keys of the different 
clefs on one side, and on the other side the natural and 
flat keys. Smaller disks on each side of the central one 
form indicator or pointer sections, while still smaller 
outside disks constitute minor accidental sections. By 
this means is formed a guide designed to quickly in- 
dicate the signature of any given key and the notes 
sharped or flatted in it, the designation of the major 
and relative minor and the accidental incident to the 
relative minor. 

Hat Blocker and Stretcher.— 

Adin W. Hilsinger, Orange, N. J. According to this 
improvement, the grippers are capable of individual 
adjustment, whereby the hat body operated on will be 
held firmly by each gripper, instead of their adjustment 
being collectively made as heretofore. Combined with 
two pivoted bars having a leoM ceiuieGtioB at Uwir 



upperends, one bar carrying the lowerjjaw, overhang by 
the upper jaw sliding on the other bar, is a longitu- 
dinally extending adjusting screw connecting the up- 
per jaw with its carrying bar. 

Box Fastener.— Davis R. Knox, 

Portland, Mo. The box to which this device is appli- 
cable has a sliding lid or top, the box having an aper- 
tured locking end strip, and the sliding lid having a cor- 
responding strip with a recess in which lies a crank- 
shaped vertically sliding and horizontally turning bolt 
adapted to engage the strips, and to turn a bent handle 
end out'of the recess when the lid is unlocked. The fast- 
ening is cheap and easily operated, and entirely out of 
the way when the lid is closed. 

Clothes Drier. — George A. Leighton, 

Newaygo, Mich. This is an adjustable opening and 
folding rack, which is light, easily operated and ad- 
justed, and presents a large amount of clothes room, 
while it also has an adjustable caster or roller base that 
facilitates the movement of the rack over the floor, 
gives a steady cross support, and may be folded when 
the rack is not in use. 

Rifle Attachment for Shotguns. 

— William J. Redwine, Concordia, Kansas. Thisinven- 
tion provides a barrel with a number of parallel bores 
to slip into a shotgun barrel, the bores to be rifled after 
the manner of an ordinary rifle, there being a spring- 
pressed ejector at the butt end of the barrel with bores 
registering with the barrel bores, and .mechanism for 
exploding the cartridges. The attachment may be 
quickly inserted in the barrel of an ordinary breech 
loading shot gun, and affords means for firing one or 
a number of small bullets, and forming an arm which is 
a combined rifie and shotgun. 

Stove. — Albert W. Alger, Kansas City, 

Mo. A series of defiecting dampers is arranged within 
a cylindrical stove body closed at one end and open at 
the other, while a telescopic head section in which is 
arranged a burner fits the open end, the construction 
forming an improved oil stove whereby the radiation of 
heat is greatly increased, while a safe and convenient 
method is provided of feeding oil to the burner. 

Husking Pin.— Svein M. Halvards- 

gaard. South Sioux Fall, South Dakota. This is a de- 
vice with adjustable finger straps, and a plate or blade 
having at its forward end hollow bent claws. The im- 
provement also includes an adjustable palm piece that 
protects the palm of the hand and gives increased 
strength to work and control the implement. 

Bag Holder.— Thomas Merry, Chi- 
cago, 111. This is a simple and eflicient device for hold- 
ing bags while they are being filled, and is formed of 
wire doubled upon itself to form a loop, with each arm 
of the loop offset or bent twice at right angles, the 
arms of the loop being connected at the free end with a 
loopedQwire, and means being provided ,f or supporting 
the wire loop. 

Eye Shade.— Silas G. Soules and 

Horace E. Stowe, Hudson, Mass. A nose piece and two 
forwardly projecting trough-like shades are comprised 
in this device, the shades fitting close to the lower eye- 
lids, so that no light can strike the eyes from under- 
neath. A screen hangs down from the inner ends of 
the shades, and the device is more especially designed 
for the use of drivers of teams, engineers, etc., enabling 
the wearer to see more clearly ahead. 

Fan.- SamuelH. Baer, BrookIyn,N. Y. 
—This is an improvement in that class of fans in which 
the web folds between two handles, and opens into cir- 
cular form by swinging one handle section on a pivot 
connecting the handle sections. The outer folds of the 
web are secured on the handle sections by sheet metal 
L-shaped strips, which are not visible, but securely 
fasten the folds in place, and also inclose the body of 
the web and protect it from injury. 

Mat.— Henry E. T. Gerhard, Matta- 

pan, Mass. This is an improved article of manufacture, 
comprising a flexible .waterproof base and a surface of 
overlapping scraps or strips, the base and scraps being 
secured together by rubber cement and vulcanized. 
The invention provides principally for utilizing the 
waste scraps of [waterproof material produced in the 
manufacture of waterproof garments. 

Truss.— John Gray, Buffalo, N. Y. 

This is a light and strong tru^s to be worn around the 
body for the treatment of hernia, and is adapted to 
carry the pad so that it may be held at an angle to the 
truss belt and at a convenient distance therefrom. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Applied Mechanics. By Andrew 
Jamieson. London : Charles Griffin 
& Co. 1892. Pp. xvi, 268. Price $1.25. 
We here have a London University examination 
manual, covering a special stage of the science and art 
department examination in applied mechanics. Not- 
withstanding this fact, the well known author seems to 
have succeeded in producing an excellent manual. The 
work is also characterized by numerous illustrations 
and an unusually full index. In the illustration of the 
ship^s capstan, of page 44, the arrows indicating the 
motion of the rope are put in the wrong direction. 

Commercial Organic Analysis. By 
Alfred H. Allen. Vol. III. Part II. 
Philadelphia : P. Blakiston, Son & 
Co. 1892. Pp. viii, 584. Price $5. 
Allen^s Commercial Analysis has won so high a place 
in scientiflc literature, that any review of this last pub- 
lished portion Is unnecessary. Criticism seems out of 
place in dealing with it. A reference to its contents 
shows the ground covered. Amines and ammonium 
bases, hydrazines, tar bases, such as aniline, pyridine, 
etc., and vegetable alkaloids are the subject matter of 
the present volume. The subjects are systematically 
treated. Thus under the cinchona alkaloids, the alka- 
loicU ta% individoaUy treated, their leparatioa and the 



commercial assay of cinchona bark coming later. The 
commercial assay as executed in this city, while not 
given in detail, can be worked up very satisfactorily 
from the data given. We note also that the destruc- 
tion by fermeutat4fl||bf cocaine in coca leaves is duly 
noted. This is a stfbject which has occasioned much 
trouble and dissatisfaction between importers and 
chemists. A very valuable feature is a plate of photo- 
reproductions of commercial leaves and leaves used as 
adulterants. 

A Treatise on Mortgage Invest- 
ments. By Edward N. Darrow. Min- 
neapolis; L. Kimball Printing Go, 
1893. Pp. X, 50. Price $1. 
This little manual is written for the public. It is ar- 
ranged in the usual paragraph form of legal treatises, 
with full-faced caption for each paragraph. The range 
of subjects is excellent. Possibly the author's pen- 
chant for long sentences might be criticised. Clear- 
ness is everything in a law book, and short sentences 
generally conduce thereto. 

Electric Lighting and Power Dis- 
tribution. By W. Perren Maycock. 
Part I. London : Whittaker & Co. 
New York agents, Macmillan & Co. 
No date. No index." Price 75 cents. 
As we have noted in many other English science 
manuals, we again find the shadow of the London In- 
stitute examinations. It purports to be a really ele- 
mentary work and as such will be acceptable to many 
American readers. 

Photographisches Notiz- und Nach- 
schlage-buch fur die praxis. 
Von Ludwig David und Charles 
Scolik. Third Edition. Halle a. S. : 
Wilhelm Knapp. 1893. Pp. xiv, 201 
This work, devoted to photographic notes, etc., for 
the amateur, is illustrated by seven most beautiful helio- 
gravures, which in every way rival the best efforts of 
the artist and engraver. Otherwise it contains a useful 
amount of information and dataas to platinotype and 
other processes, and a memorandum table for the entry 
of data concerning negatives. 

j^^Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co.. 361 Broadway, New York. 



SCIENTIFIC AMERICAN 

BU ILD I NG EDITION. 

FEBRrARY, 1893, NrniBER.-(INo. 88.) 

TABLE OP CONTENTS. 

1. Elegant plate in colors, showing a very picturesque 

dwelling at St. David's, Pa. Floor plans and per- 
spective elevations. An admirable design. Mr. 
N. Trumbauer, architect, Philadelphia, Pa. 

2. Plate in colors showing a residence at Bridgeport, 

Conn. Two perspective views, one interior view 
and floor plans. Messrs. Longstaff & Hurd, 
architects, Bridgeport, Conn. An excellent de- 
sign. 

3. A model dwelling at Holyoke, Mass., erected at a 

cost of $6,000 complete. Perspective views and 
floor plans. H. W. Coolidge, architect, Holyoke. 
A pleasing design. 

4. A cottage erected at Cranford, N. J., at a cost of 

$5,000. Floor plans, two perspective views, etc. 
F. W. Beall, architect. New York. 

5. The First Baptist Church recently erected at War- 

berth Park, Pa., at a cost of $6,000. A unique 
design in the Gothic style of architecture. 

6. A residence recently erected at Bridgeport, Conn., 

at a cost of $5,900 complete. A picturesque de- 
sign. Perspective elevation and floor plans. Mr 
0. S. Beardsley, architect, Bridgeport. 

7. An elegant residence recently erected at Newton 

Highlands, Mass. Perspective view and floor 
plans. Cost complete $6,472. 

8. An attractive design for a suburban dwelling at 

Holyoke, Mass. Perspective elevation and floor 
plans. Messrs. Gardner, Pyne & Gardner, archi- 
tects, Springfield, Mass. 

9. A row of model dwelling houses on West Sixty- 

eighth Street, New York City. An exquisite de- 
sign. Floor plans and perspective. 

10. A cottage at St. David's, Pa., recently erected at a 

cost of $5,100 complete. Floor plane and per- 
spective elevation. Messrs. F. L. & W. L. Price, 
architects, Philadelphia. 

11. Views of the extensive red sandstone quarries at 

Potsdam, N. Y., together with views of various 
public and private residences built of Potsdam 
red sandstone. 
13. Perspective and floor plans for an architect's resi- 
dence at Buffalo, N. Y. 
13. Miscellaneous contents : Architecture in brick.— 
Architecture and the phonetic arts.— The housing 
of workers.— Concrete roofs. — Koman temples. — 
An automatic perspective machine, illustrated. — 
Drake's Columbus drinking fountain.— Sleigh 
bells.— A planing machine requiring little room, 
illustrated.—An improved side and roofing tile, 
illustrated.- A.n improved spring hinge, illustrat- 
ed.—An improved hand planer and jointer, illus- 
trated.— To darken oak.— An improved auto- 
matic water gate, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Abchitbc- 
TUBE, richly adorned with elegant plates in colors and 
with fine engravmgs, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboest Cibcitlation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

861 Broadway. New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adivr- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 



" U. S." metal polish. Indianapolis. Samples free. 

Cheap 2d-hand lathes & planers. S. M. York, Clev'd, O. 

For Sale- Valuable patent. A. M.,box 109, Buffalo, N.Y. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer. Philadelphia, Pa. 

For Sale-Patent 477,942. S. J. Kelso, 396 Parliament- 
ary Rd., Glasgow, Scotland. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 46. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpingplants. Jrvin Van Wie, Syracuse, N. Y. 

Wanted— 2 second hand vertical engines, about 4"x4'' 
or 4"x5", cheap, for temporary use. R. A. Morgan, 
Noanb, Conn. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

Guild & Garrison, Brooklyn, N. F., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, fllter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American oflBces, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), G«rman Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

Patent for Sale — Automatic self-opening and self- 
closing inkstand. Can be made for 25 cents each. Ad- 
dress H. A. Burgess, 904 Washington St., Boston, Mass. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf'rs of brass, iron gate 
valves, patent indicator valves, fire hydrants, globe, an- 
gle, cheek, radiator, and safety valves, K Cliff St., N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address muBt accompany all letters, 
or no attention will be paid thereto. This ia for our 
information and not for publication. 

Relerences to former articles or answers should 
give date of ptiper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written luforiiialion on matters of 
personal rather than general interest cftnnot be 
expected without remuneration. 

Scientific AmerLcan Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals ^nt for examination should be distinctly 
marked or labeled. 



(4666) W. N. asks what they put in the 

tumbling mills to smooth up broom handles. I want 
to make a mill for tumbling handler, and don't know 
what to put in to roll with them. A. Hard wood chips 
from a turning lathe or wood planer are best. Coarse 
hard wood sawdust may be used. 

(4667) C. E. M., Arizona, writes: We 

kave a number of barrels of cement that got wet in high 
water last spring. Do you know of any way that it 
can be fixed so it can be used again? Would like very 
much to know, as cement is a very expensive article in 
this country. A. You can only utilize the cement by 
reburning in a kiln and regriading. 



Binding, M. M. Beeman 490,819 

Blackboard, artificial slate, H. A. Newman et al. . . 490,979 

Block signal system, electric, J. La Burt 490,663 

Boiler. See Steam boiler. Vertical boiler. 

Water tube boiler. 

Boiler furnace, T.J. Grosh 490,962 

Boilers, steam drying and superheating apparatus 

for steam, B. W. Hoyt 490,965 

Bolt, G. W. Manson 491,019 

Bolt threading machine, H. Crehan 490.901 

Book cover macine, A. Brendenberg. '490,895 

Book, manifold memorandum, W. W. O'Hara 490,675 

Book trimming machine, Lovell & Bredenberg... . 490,877 

Boot, ventUated, D. B. Wbitehlll 490,703 

Bottle and stopper, R. S. Wiesenfeid 490,739 

Bottles, etc, apparatus for polishing theeaps of, 

H.Roemer 490,682 

Bottling carbonated fluids, H. Robertson 490,681 

Bowling alley, H. Montgomery 490,9l6 

Brake. See Car brake. 

Brake shoe, F . Sargent 490,756 

Brake shoe. W. W. Whitcomb 490,701, 490,702 

Brick, J. L. Stevenson 490,726 

Brickkiln, J. Conley 491,037 

Brick kiln, circular, J. Conley 491.038 

Bronze, J. D. Becker 490,706 

Bronze dusting machine, Jaeck & Auerbach 491.054 

Broom rack, W.C.Jones 499,851 

Brush, flask, and drinking cup, combined clothes, 

T. W. Helm 490.964 

Brush, fountain marking, D. W. Whitaker 491.000 

Brush, tooth, H. Lohers 490331 

Buckle, back band, T. B. & W. F. Doris 490,643 

Building for protection against cyclones, etc., C. 

Zimmerman 490,779 

' 490,870 



Burglar alarm, electric, W. H Carr., 
Burner. See Gas burner. 



491,016 



490,937 
490,993 
490,982 



INDEX OF INVENTIONS 

For ivbich I<ettera Patent of tbe 
United States ^vere Granted 

January 31, 1893, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Air and gas mixiag apparatus, T. Smith 491,060 

Air warmer, tubular, J. J. Blackmore 490,763 

Alarm. See Burglar alarm. 

Alarm device, automatic. Schilling & Haslam 490,684 

Alloys, producing metallic, Greene & Wahl 490,961 

Ammeter, recording, B. Weston 490,699 

Animal holder, O. M. Kelso 490,968 

Annunciator, pneumatic, J. Schnepf 491,027 

Axle gauge, Tehicle, T. H. Edwards 490,804 

Axle nut, W. A. Warner 490,694 

Bath tub, folding, G. Madden 490,914 

Bearing for connecting rods, etc., adjustable, 

Conradson & Nordberg 490,639 

Bearing, roller, F. Purdon et lU 490,859 

Bed and toilet case, folding, P. A. Sanguinetti... . 490,888 

Bed, folding, A. J. Morse 490,8i« 

Bell, bicycle, L. B. Bricson 491,012 

Belt, electric, J. W. Oummings 490,948 

Beit tightener tor tana, adjustable, W. Babich... . tSlfiU 

Bicycle, G. O. Draper 490,844 

Bloyole attoobmen t, T. Cammliu 491,0411 



Button setting machine, F. E. Hail 

Button, sleeve, C. R. Smith 

Button turning machine, M. Woods 

Cake cutter, A. A. Soderberg 

Cam, G. Parcho 

Can making machine, R. Gregg 4 1,015 

Cane, O. C. Pugh 490,722 

Caoutchouc sheets, machine for cutting, G. L. 

Hille 490,824 

Car brake, W. W.Hodges 490,711 

Car buffer, railway, T. L. McKeen 490,977 

Car coupling, W. H. Brill 490,799 

Car coupling, M. L. Cable 490,800 

Car coupling, G. S. Gaines 490,958 

Car coupling, H. O. Miller 490,811 

Car coupling, A. F. Nesbit 490,978 

Car coupling, Richard & Hanson 491,059 

Car coupling, Tebo & Paquin 490,838 

Car draught device, N. Weia 490,935 

Car heating apparatus, railway, J. F. McBlroy 490,673 

Car sanding device, street. A. S. Bunker 490,896 

Car ventilator, W^ A. Gay 490,960 

Carbon filaments for electric lamps, manufacture 

of,T. A, Edison 490,954 

Carbureting apparatus, gas or air, J. Love 490,972 

Case. See Label case. Map cas e. 

Cash carrier apparatus, H. M. W eaver 490,695 

Cash register, J. M. Cnpe 490,640 

Cash register, L. a Flela 490,647 

Cash resiter, F. 0. Osbom 491,022 

Cash register and indicator, T. Carney 490,898 

Cash register and indicator, H. M. Neer 491,020 

Chair. See Dental chair. 

Check, baggage, A J. Guiick 490,806 

Check, draught, money order, or similar instru- 
ment, blank. W. T. Dnremus 490,951 

Chuck and rod feeder, automatic, C. M. Conrad- 
son 490,863 

Chum, L Key 491,055 

Chum, F. Wiley 490.730 

Circuit closer, thermal, B. Thomson 490,839 

Clip. See Whiffletree clip. 

Clothes drier, C. C. F. Brandt 490,943 

Clothes drier, C. Brolowska 490,843 

Clothes line, G. A. Whitton 491,032 

Clothes pin, J. B. Lockwood 490,971 

Clutch mechanism for power presses, F. M. 

Leavitt 490,715 

Coal or ore jigger, V. H. Rood 490,793 

Coffeepot handle, detachable, M. C. Woodward... 491,001 

Combination wrench, W. H. Huston 490,789 

Confectionery, machine for coating, D. M. 

Holmes 490,769 

Confessional, folding. Q. A. Flmstein 490,873 

Cork driver, A. & A. Iske 491,052 

Cork, etc., machine for the reduction of, R. G. De 

Vasson 490,817 

Cotton condenser and flue, F. Qarraux 491,013 

Cotton gin, saw, F. Garraux 490,745 

Coupling. See C ar coupll ng. 

Crank, adjustable, H. B. Marchand 490^79 

Cultivator, M. B. Gooing 490,765 

Cup. See Sponge cup. 

Curtain fastener, A. A. Froehlich 490,709 

Cutlery, tongs lor use in hardening, Watrous St 

Snow 490,778 

Cutter. See Cake cutter. Straw cutter. 
Cutting, device for holding lining or other mate- 
rials for,D. B. Rouch 491,026 

Cycle clock attaching device, B. Kuhn 490,760 

Dashboard, F. R. Tubbesing 49a692 

Dental chair M. Butler 490,637 

Dental machine for grinding artificial tooth 

crowns, R. G. Stanbrough 490,930 

Depth gauge, A. Snoeck 490,860 

Die stock, adjustable, H.W.Oster 490,676 

Digger. See Potato digger. 

Disinfectant and deodorizer, A. B. Woolt 490,796 

Distilling apparatus, water, Thomas & Grow 491,028 

Door check, Oliver & Reed 490,920 

Door check, T. Rae 4,90,925 

Door closing device, C. Scrlven 490,990 

Door spring and check, combined, F. Rock 490,886 

Drawbar attachment, P. Brown 490,635 

Drawers, etc., device for partitioning, W. B. 

Richards 490,987 

Dressing machine, centrifugal, J. Higginbottom.. 490,652 

Drier. See Clothes drier. 

Drill. See Grain drill. 

Drill hoe and cultivator tooth, combined, J. Muir 490,838 

Dustpan, A.L.Hollander 490,875 

Ear, apparatus for electricaiiy treating the, W. 

A. Price 490679 

Electric circuit bie aker,'B.'M. Bentley !!!!.'."!.'.'."! 49o!762 

Electric machine.dynamo, R. Lundell 490,809 

Electric machine or motor, dynamo, R. Lundell.. 490,810 
Electric machines in parallel, coupling of dyna- 
mo, A. Gay 490,960 

Electric switch, J. S. Gibbs 490,746 

Electrical conductor connector, G. L. Russell 490,765 

Electricity, generating, T. A. Edison 490,953 

Electrode, secondary battery, H. G. Osburn 490,753 

Electroplating alaminum, G. Wegner 490,841 

Elevator guard, A.Elliott 490,785 

Embossing machine, D. J. Lattimore 490,912 

Engine. See Rotary engine. Rotary steam en- 
gine. Steam engine. 

Engine, Knapper & Marton 490,662 

Engine connection, steam, C. F. Littiejohn 490,852 

Envelope, W. Weaver 491,030 

Envelope fastener, metalKc, J. A. Shetty 490,814 

Evaporating pan transfer, L. O. McLane 490,858 

Evaporator, J. Keith 490,967 

Extension tatxle, W. H. Windeatt 490,936 

Eyes, apparatus for electrically treating the, W. 

A.Price 490,678 

Fabric turfing implement, A. F. Pugh 490,792 

Fan, revolving.L D. Boyer 491,006 

Fare register, F. P. Boyle et al 491,007 

Fence, G. J. Cllne 490,946 

Fencing, machine for making wire, P. Sommer 

etat 490.775 

File and manufacture of same, clamp, A. Dom.... 491,011 

File, paper, C.H. Besly 490,707 

Finger protector, T. Annat 490,733 

Fire bucket, W. Neracher 490,717 

Fire ertinguisher, automatic, J. D. Brown 490,821 

Fl ower frame, artificial, B. Dlemer 490,642 

Folding hollow body, B. W. Roberts 490,680 

Forge.F. W. Althen 490,732 

Frog, wrecking, W. C. Bourdette 491,005 

Fumigating apparatus, Olliphant & Clayton 490,981 

Fur skins, machine fordehairlng, Moser& Scbir- 

mer 490,976 

Furnace. See Boiler furnace. 

Furnace, J. Roberts 490,774 

Furniture, convertible, A. Eckert 490;952 

Gauge. See Axle gauge. Depth gauge. Track 
gauge. 

Garment, bicycle, M. H. Lawson 491,067 

Garment fastener, W. P. Peet. i90,921 

Gas and electric light fixture, combined, F. X. 

Gartland 490,903 

Gas burner, J. M. Dohrer 490,764 

Gas burner cut-off, E. Denne 491.042 

Gas heater. H. C. Earie 491.045 

Gas producer, O. W. Ketchum 490,771 

Gasoline heater, Mosely & Kingman 490,880 

Gate. See Railway gate. 

Gate, A. Boyd 490,737 

Gate opening mechanismj C. E. Mathers 490,974 

Gear cutter, duplex, R. M. Clough 490,638 

Gear, reversing, A. Radovanovlc 490,754 

Generator. See Steam generator. 

Glass articles, apparatus for forming stemmed, 

Hanes & Blanklnsop 490,605 

Glass mould, W. H. Jonea «0,SI» 

Glass mould label former, J. 8. Irwin 490, MK 

Olaas mould!, apparatus tor operating, W. H. ,„,„ 
Jonei «),«« 



Glassware, machine for printing, C. Z. F. Rett 491,025 

Grain binders, knotting hook for tiers for, W. W. 

Burson 490,636 

Grain drill, W. A. Van Brunt 490,728 

Grapple or grip tongs, J. A. Fitzsimmons 490,866 

Grate bar, 0. A. Tilloy 490,932 | 

Grinding mill, portable, J. G. Mole 490,812 , 

Gun, breech-loading, D. E.Grant 490,660 

Gun, submarine, J. P. Holland 491,051 

Gutter, roof , L. C. Sims 490,816 

Handle. See Coffee pot handle. Saw handle. 
Hanger. See Trousers hanger. 

Harrow, R. H. Buckingham 491.036 

Harrow, K. Laiminger 490,713 

Harrow, Nugent & Gilbert 490,718 

Harvester, corn, J. J. Mealy 490,790 

Hat and coat hook H. S. Hodge 490,768 

Hat pouncing machine, J . B.Howe 490,788 

Hay carriers, adjustable stop device for, J. H. 

Burkholder 490,738 

Hayrake.B.F. Wenger 490,697 

Head rest, S. S. Dreisbaeh 490,865 

Heater. See Gas heater. Gasoline beater. 

Heel and shank finishing machine, C. H. Kelley. . 490,808 

Hides, unbairing, J. Mellinger 490.791 

Hinge, gate, A. O. Qulnby 490.834 

Hitching device, horse, Fisher & Prestley 490,874 

Hook. See Hat and coat hook. Suspension hook. 

Whiffletree hook. 

Horseshoes, die for making, J. Benfleld 490,734 

House safety attachment. C. Zimmerman 490,780 

Husking machlne.C. H. Taylor 490,727 

Ice holder, R. H. Galbreath 490.902 

Incrustation device, J. J. Monahan 490,671 

Indicator. See Speed indicator. 

Insecticide, D. Smith 490,688 

Insulating compound, M. H. Devey 490,641- 

Jack. See Track jack. 

Jar cover. T. B. Ogram 490,720 

Joint. See Machine joint. 

Journal bearing, anturictional.C.P. Paige i90,Sffl 

Kiln. See Brick kiln. Muffle kiln. 

Kite.J. W. Davis 490,949 

Knitting machine stop mechanism. Sullivan & 

Staples 490,758 

Knitting machines, electric stop motion for, W. 

M.Bell 491,004 

Knob attachment, W. Schilling 490,685 

Label case, metal lie, B. D. S. Tyler 490,759 

Label holder, J. S Smith 490,687 

Lace fastener, shoe, W. T. Timmerman 490,9iW 

Ladder and window platform, convertible step, J, 

La Burt 490,664 

Ladder, step, S. B. Smith 490,991 , 

Lamp, electric arc, Sugden & Sandy 490,992 1 

Lamp light varying attachment, B. F. Dunn 490,644 

Lamp or lantern, signal, Huntington & Armour.. 490,770 

Latch, C. L. Eades 490,645 

Latch, M. Jackson 491,053 

Lathe, CM Conradson 490,864 

Lathe, W. H. McKenna 490,918 

Lemon squeezer, Dunham & Middlekauff 490.802 

Loom, W. F. Draper 491,044 

Loom pattern reversing mechanism, W. Wattle. . 490,890 

Lubricator, P. F. Krug 490,910 

Machinejoint, A. W.Kirsch-Killg 490,876 

Manger, H. 8. Hale 490,767 

Map case, Peterson & Stewart 490,884 

Match splint bundling machine, J. F. Hamill 

etal 490,963 

Measuring and recording apparatus liquid, W. 

M. Fowler 490,823 

Measuring instrument, electrical, E.Weston, 

490,700, 490,760 

Measuring vessel, rotating, L. T. Nichols 491,064 

Metal, perforating, C. Osborne 490,773 

Metal Bhaping machine. Mills & Smith 490,670 

Meter. See Water meter. 

Mill. See Grinding mill. Sawmill. 

Mould. See Glass mould. 

Mower, lawn. Crook & Davis 491,039 

Muffle kiln, T. Hoelzer 490,825 

Muzzle, Watson & Williams 490,795 

Neckscarf , A. Bertin 490,820 

Neckscarf. F.O.Ward 490,93a 

Nickel, treating ores containing. Grant & Richard- 
son 490,847 

Nut lock, J. W. B. Cook 490,740 

Ore concentrator, G. Johnston 490,849, 490,860 

Ore separator, W. Krug 490,911 

Ores, treating, W. B.Jackson 490,659 

Organ pedal attachment, Lehr & Diehl 490,970 

Packlng,rod, F. D. Toucey 491,029 

Pad fastener, Foland & Carey 490,743 

Padlock, permutation, J. J. Deal 490,784 

Paint, Abort & Scherer 491.003 

Paint got, DemingA Fuller (r) 11,302 

Pan. See Dust pan. 

Paper folding machine, D. P. McLaughlin 490,881 

Pavements, etc, composition of matter for, G. 

S. Lee 490,667 

Pen, fountain, F. C. Brown 490,862 

Penman's hand rest, G. S. Helenbolt 490,906 

Pin. See Clothes pin. 
Pipe. See Wood water pipe. 

Piston, M. M. Smith 490,724 

Piston head, H.M.Lee 490,913 

Planter, com, S. T. Lamb 490,666 

Plow attachment, J. M. Chadwlok 491,009 

Plow, orchard, Winston & Throop 491,033 

Plow sweep and shovel, J. W. Bali 490,798 

Pole tip, vehicle, L. P. Gorrow 490,805 

Post support, N. Hansen 490,651 

Pot. See Paint pot. 

Potato digger, Pomeroy & Webber 490,924 

Printing apparatus, ticket, A. R. Abbott 490,939 

Printing machine ink roller supporting device, J. 

M. Fairfield 491,046 

Pulley, F. Siebert 490,836 

Pump, Howell * Horn 490,657 

Pump, W. H. Poulk 490,985 

Pump, M. D. Temple 490,776 

Pump and ventilator, centrifugal, F. Pelzer 490,922 

Punch, check. Beach 4 Beiger 490,894 

Puzzle, J. A. Schaffer 490,767 

Puzzle, B.L. Thurston 490,689 

Puzzle, egg, B. Niehoff 491,021 

Pyrometer, W. R. Roney 490,723 

Rack. See Broom rack. 

Railings, bracket or support for foot. Stone & 

PhTlipps 490,995 

Railway, Widmeyer & Fields 490,868 

Railway crossings, combined switch and signal 

devi ce for, J. Boucher 490,736 

Railway, electric, B. W. Mitchell 490,975 

tlailway gate, automatic, E. A. Chapel 490,801 

Railway pumping machinery, automatic, H . D. 

Layman 490,666 

Railway signal, automatic, J. Frysinger 491,061 

Railway spike, 8. C. Hill : 491,060 

Railway tie, H. D. Dasher 491,041 

Railway tie, C. A. Gildemeyer 491.048 

Railway yoke, M. S. Towson 490,690 

Rake. See Hay rake. 

Reaping or mowing machine, G . Beekman.490,781, 490,782 
Receipt form ai.d stripper therefor, W. H. Camp- 
bell 490,897 

Register. See Cash register. Fare register. 

Reservoir, Possons & Carroll 491,023 

Rivers or harbors, machine for removing mud or 

sand from, C. B.Glover 490,747 

Roofing material, G. S. Lee 490,668 

Rope leader for winding drums, N. H. Pine 490,984 

Rotary engine, O. S. Gardeen 490,648 

Rotary steam engine, J. M. Mclver 490,813 

Safe, burglar proof , W. H . Carr 490,869 

Sash band, S. Wilson 490,731 

Sash holder, J. H.Johnston : 490,907 

Sausage stuffing machine, C. W. Hottman 490,712 

Saw handle, crosscut, M. E.True 490,691 

Sawmill, hand, B. B. Fitzgerald 491,047 

Saw sharpening machine, F. Schmaltz 490,927 

Sawing machine, J. A. Wells 490,696 

Sewing machine feed mechanism, J. V. Gue 490,748 

Scoop and sifter, fiour, T. W. Gould 490,766 

Screen. See Window screen. 

Seeder, broadcast hand, H. H. Franzen 490,956 

Separator. See Ore separator. Stone separator. 

Sewing machine, F. W. Merrick 490,857 

Sewing machine buttonhole attachment, J. W. 

Blodgett 490,735 

Sewing machine feed mechanism, F. W. Merrick. 490,854 

Sewing machine guide, W. Raeuchle 490,885 

Sewing machine thread carrier mechanism, F. 

W. Merrick 490,856 

Sewing machine trimmer, C. A. Gates 490,846 

Sewing machine work support, F. W. Me rick 490,855 

Shearing machine, S. Trethewey 490,777 

Shoe rest. M. S. Melzer 490,915 

Sifter with reversible closed bottom and cover, 

flour, P. M. Burns 491,008 

Sign, M. Holfert 490,654 

Signal. See Railway signal. 

Signaling system, electric, Wilson & Salmon 490.761 

Silver, cleansing, C. J. Theuemer 491,816 

Siphon for aerated liquids, h errand & Gottl 4!I0,742 

Sirup cooling tank, Werner & Williams 491,ft31 

Skate, extension, M. B. Dunbar 490,872 

8m o ke consuming apparatus,* A. Kitson 490,826 

Soap receptacle, M. L. Rouech 490,887 

Soldering aluminum, composition for, G. Wegner 490,840 

Sole, W. E. Trice 490,998 

Speed Indicator, H. T. Smith 490,889 

SpoDse crnp, HItcboock & Walte 49aj66.3 

gpooT support (or mules, T. a DIU 490,950 

Spooler, aoubUnff drum, B.R. Bullook 490833 

Spring. Bee Door spring. Vetalole spring. 



Spring, C. H. Yarrington 

Spring setting machine, O. S. & W. S. Foster 

Sprinkling machine, \v. A. Collins 

Square, combination, H. K. Austin 

Square, separable. Stocking & Vroom 

Stall floor, M. St. Germain 

Stamp holder, pocket, T. A. Brouwer, Jr 

Stamp mill guide, E. Major 

Steam holler and water heater, T. C. Andrews 

Steam boiler, sectional, G. Engel 

Steam engine, J. Wright 

Steam gauges, electrical pressure indicator for, 

E. G. Smith 

Steam generator, C. R. Sh epler 

Steel, manufacturing, T. Allderdlce 

Steel, process and composition of matter for the 

manufacture of, J. B. Jenkins 

Stone cutting machine, M. A . Pigott 

Stone separator, Cornelius & Collins 

Stovepipe, Garretson & Shipe 

Stove, vapor, C. M. Hollingsworth 490,655, 

Strainer and sieve, C. R. Gorringe 

Straw cutter, G. W. Ross 

Sulky wheel carrying frame, W. H. Shortsleeve. . 

Suspension hook, C, H. Thurston 

Switch. See Electric switch. 

Switch and safety fuse, E. P. Morris 

Syringe, hypodermic, W. H. Brewster 

Table. See Extension table. 

Tacking machine, F. G. Bobbins 

Tank. See Sirup cooling tank. 

Teiethermometer, H. B. Payne 490,882, 

Tellurian, M. A. Huntman 

Thermocauter, J. E, Lee 

Thermostat, J. R. Roberts 

Thill couplings, anti-rattler for, B. H. Watrous.. . 

Thrasher grain saving device, G. W. Ingersoll 

Thrashing machine, W. H. & J. Butterworth, Jr.. 
Time indicating apparatus, electrical, E. Weston. 

Time system, electric, W. F. Gardner 

Tire, air cushion, J, p. Lavigne 

Tire, bicycle, J. P. Lavigne 490,828, 

Tire, cushion, W. Langmuir 

Tire for bicycles, self-holding, J. P. Lavigne 

Tire for velocipedes, pneumatic, R. W. Husa 

Tire, pneumatic, H. Comstock 

Tire snrinker, W. Lehmer 

Tire valve pneumatic, W. A. Gray 

Trace carrier, B. A. Nichols 

Track clearer, C Mahon 

Track fastening, J. M. Woodcock 

Track ^auge, A. Aitmann 

Track lack, lever, J. Henry 

Track structures, apparatus for the manufacture 

of, Angerer & Psilander 

Transplanter, J. O. & H. H. Bender 

Trimmer. See Sewing machine trimmer. 

Trimming machine, W. T. Hess ;... 

Trimming machine, M. E. Stockweil 

Trolley wheel, Goetz & Smith 

Trousers banger, A. Feiner 

Trousers stretcher, L. O. Granger 

Truck, A. Murphy 

Trunks, material for the manufacture of, E. P. 

Krenkel 

Tub. See Bathtub. 

Type bar, I. M. Chase 

Umbrella covers, metallic fastening for, F. S. 

Uchermann 

Umbrella holder, Middleton & Minchin 

Valve, J. W. Cabot 

Valve, H. E. Marchand 

Valve for water gauges, safety, J. Fishbum 

Valve gear, C. F. Littiejohn 

Valve gear, F. M. Walker 

Valve gear, steam engine, T. M.Pusey 

Vehicle seat, W. 8. O'Brien 

Vehicle spring, C. E. Pearl 

Vehicle spring, R.J. Skiles 

Vehicle, spring-propelled, D. M. Pf autz 

Ventilator. See Car ventilator. 

Vertical boiler, H. H. Lindemuth 

Wagon dump and elevator, C. A. Nelson 

Wagon, dumping, J, A. Klees 

Wagon raiser, C. C. Hallman 

Wagon running gear, W. A. Duse 

Waist or blouse, C. A. Scrlven 

Warming bottle, electric, T. Ahearn 

Washing machine, H. T. Henderson 

Watch balance staff protector, G. N. Einsele 

Water closet, self-cleaning outside, T. J. O'Brien 

Water gauge protector, G. H. Wall 

Water meter, G. F. Chappell 

Water tube boiler, J. Pierpoint 

Weigher, automatic grain, H. M. Fulwi der 

Weigher, grain, C. J. Hartley 

Wheel. See Trolley wheel. 

Whiffletree, R. F. King 

Whiffletree clip, B. H. Sawyers 

Whiffletree hook, J. McCrudden 

Whip socket. J. L. Bradley 

Window, B. F. Dettra 

Window frame, W. Voung 

Window screen, automatic adjustable, P. H. 

Niles 

Wire reel carrier, F. H. Carter 

Wire rope fastener, L. J. Widmer 

Wood water pipe, M. D. Arms 

Wrench. See Combination wrench. 

Wrench, C. H. F. Kraft 
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DESIGNS. 

Base or pedestal, J. Librowicz 22,165 

Bookbinders' cloth, G. H. Winterbottom 22,182, 22,183 

Bottle, C. H. Beach 22,167 

Bottle stopper or top, J. Librowicz 22,168 

Breastpin, J. H.Leyson 22,166 

Brush or mirror back, H. Berry 22,174 to 22,177 

Curtain pole, L. R. Harsba 2»,185 to 22,187 

Dish, H. Ratcliff 22,1'|2 

Glass dish, ornamental, T. Singleton, Jr 22,169, 22.170 

Glass, ornamentation of, W. L. Pilkington 22,173 

Paper, sheet of wrapping, B . B . Van Derveer 22,184 

Pattern for printed fabrics, CM. Smith 22.178 

Pattern for textile fabrics, J. P. Geias 22,179 to 22,181 

Piano case A. C. Duncan 22,188 

Sprinkler frame, lawn. Baker & Asbury 22,190 

Stove, Q. W. Cope 22,169 

Vessel, A, Steffln 22,171 



TRADE MARKS. 

Beverages, nutrient or tonic. Coca Cola Company. 22, 

Bicycles, Royal Cycle Worts 22, 

Brushes, S. Gieaecke. 22, 

Canned fruits, vegetables, flsh, meat, oysters, cat- 

i sup, and soup, A. F. Remy & Co 22, 

I Chocolate, J. M. Chapman 22, 

! Cigarettes and cut tobacco, R. Lopez 22, 

Cie:ars, F . Hanchett , 22, 

' Cigars, F. Menendez 22, 

I CofBns, W. H. Shockey 22, 

Cure for tbe tobacco habit, Tinker & Hibhard 22, 

Flour and meal, G. F. Moyer 22, 

; Gas purification, washer scrubber for, Kirkham, 

I Hulett & Chandler 22, 

Glassware, includinp tableware and fancy articles, 

I Mount Washington Glass Company 22,408, 22, 

Gum, chewing, G. Elmendorf 22^ 

Hams, sugar cured, Jersey City Packing Company 22, 
Lamps incandescent electric, Electric Manufac- 

I turing Company 22, 

Lard, sausage, hams, bacon, salt porI(, dried beef, 

I and beef tongues, I. B. Mftson & Sons 22, 

Mineral water and ginger ale, carbonated and 

I natural, Bethesda Mineral Spring Company... . 22, 
Plows, cultivators, rollers, and harrows, Wlard 

I Plow Company 22, 

Oils and other wood-preserving compounds, P. H. 

I Gerhard 122, 

I Paints for roofs, etc., Mica Roofing Co 

Paints, varnisbes, stains, driers, japans, and kin- 

I dred goods, Chicago Varnish Company 22, 

Powders, headache, N. L. Munro 22, 

Remedy for diseases for the blood' and liver, 

I Shawnee Remedy Co 22 

Slates, Hyatt School relate Company 22, 

I Valves and hydrants, Kennedy valve Manufactur- 
ingCompany. 22, 

, Varnishes, stains, driers, japans, and kindred 

foods, Chicago Varnish Company 22. 
ch cases. Crescent Watch Case Company 
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Whisky, G. T. Gambrill 22.407 

Yams and thread, cotton, llijen, silk, woolen, and 
hair, Aktlengeselischaft fur Textil-Industrie, 
vormals Dol5u8-Meig& Cie 22,384 to 22,388 

A printed copy of the specification and drawing of 
any patent In the foregoing list, or any patent in print 
issued since 1863, will be fumishGd from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list, provided they are simple, at a cost of |40 each. 
If complicated the coat will be a little more. For full 
Instructions address Muzm A Co.t861 Broadway, New 
York. Otber foreign patents may also be obtalneo* 
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Inside Page* each insertion - - 75 cents a line 
Bnclc Pasre, each insertion - - - . Si. 00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflBce as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOK SAVIIVG I^chinery, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Talis Mfg. Co. 

695 Water Street. Seneca Falls N. Y. 




ICE-HOUSE AND COLD ROOM.-BY R 

G. Hatfield. With directions for construction. Pour 
engravings. Contained in Scientific Ahericax Sup- 
plement, 59. Price 10 cents. To be had at this office 
and from all newsdealers. 

The Sebastian-May Co 

Improved Screw Cutting 
Foot&T A rpTTTIQ 
PowerJjAl AJjld 

Drill PresseSjCh ucks, Drills, Dokb, 
and Mucbinists' and Amateurs' 
OuLHts. Lathes on trial. Cata- 
logueH mailed on application. 
it>3 to 167 Highland Ave.* 
SIDNEY, OHIO. 




New Full Mounted Lightning Screw Plate. 

Send for Catalogue. 




Wiley disKussell Mfg. Co., Greenfield, Mass., U.S.A. 




Kg^^^ifvS^RcS 



AND CHICAGO. 

All Drawing Instruments 
for Schools. Quality war- 
ranted, prices Tow, corres- 
pondMice invited. 

tW Send for Catalogue. 




Model & Experimental Work 

Small articles mannfactnred in quantities. Inventions 
perfected and deruoped. Working in Aluminum a 
specialty. Sylvester P. DenUon, Designer & Build- 
er of Fine^adunery. U3 Centre Street. New York Olty. 




OVER 
33,000 SOIiB. 



"OTTO" 

GAB AND eASOUSE 

ENGINES, 

'l-3tol00 liorse power 
CanbeuBedin cities 
or In country inde- 
pendent of eas works 
, or KSLB machines. 
No Boiler. 
No Danffer. 
No Engineer. 



OTTO GAS ENGKrE W0EK8. PHILADELPHU. 



EXPERIMENTAL S^c^i?^! WORK 

of all descriptions. Vending machines a specialty. 
, Amer. Vending Macb. Co., 29 Murray St., New York. 




VANDUZENM^T^PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid, 

Alw»yi In Order, never OlogB nor 
freazes. Every Pump Guaranteed. 

— lO SIZES.— 

200 to 12000 Gallon* par Hour. 

THEVAHffiil&TIRGO.. 

IS! t« lOS 8. StMid St., Ciaeianti, t. 



IMPBOVED 

ENGINE 

Also Foot lAthes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. ^SU^^NS-A'Fir'o'H'iS!' 



I ITUrC MODEEN 
LA I 11 Co DESIGNS 



ALUMINUM: ITS USES AND AP 

plications. A valuable and interesting; article by 6. L. 
Addenbruoke. Contained in SCIENTIFIC AMERICAN 
SnppLEMENT, No. 839. Price 10 cents. To be liad at 
tbls office and from all newsdealers. 




Trade Marks, 
Copyrights, 
Designs, etc 

Bondtraok and Information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents in 
America. Over 100.000 applications have been 
aied t>r MUMN & Co., 361 fioadway. If. Y. 



B'dway, 

N.r. 



James Smith Woolen Machinery Co. 

MAITOFACTDBEB8 OF 

THE HUB FRICTIOH CLUTCH. 

POWER TRANSIfllSSIOIV MACHINERY. 

411 to 421 Race Street, PHILADELPHIA, PA. 

Applied to Pulleys* ^S^^^^^Sk Made in slses to 

Gears,SprocketWlieel8, IH^^^^^E transmit from 2 up 

Reversible ^^^i^^^^' ^j^HHj^B^Bn^^a^^ to 1000 h. p., at slow 
shafts and Cut-off Goa*A^^^H^^^^^^^^^^^^n|or fast speed. Over 
plings. The most 8lia«V^^^^^^^^^HHH^^HlO,000 inuae. 
pie. effective, durably ^ ^T* Write for cuts, 
and economical Clutch ^^^^H description, price 

on the market. ^^^V list and discounts. 





VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to tbe editor of the Scibn- 
TiFic AMERICAN OQ the question ofj the speed of ice 
boats, demonstrating how and why it \h that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
AMERICAN Supplement, No. 214. Price lO ceots. 
To be had at this ofiBce and from all newsdealers. 






PHONOBRAPHS 

FOR SXIaE. 

ADDBES8, 

North Imeiieai Fhonograph Co. 

EDISON BUILDING, 

New York. 
Masonic Temple Bids.. 

Chlcaco. 



OTEVmS PATENT SPUlie DITIDESS 

Iieader, No. 7S, Price, by mail, postpaid. 

l2)<ioch t03)|4iDcll t0.g0|6incll tUO 

3 " O-KU " 0.95|8 " U5 

Yon are quite welcome to write ns at any 



DBITTV Pianos. OrsansiSSS np. Want agents. 
OCHI I I Cat'Kfree.DanlF.Beatty.Waaliton.N.J. 



time abont improvements which yon oaa 
— tools. 

r Spri 

oeuaum _ 

and Fine Uaohinists' Tools. 



guegest on our 

Ideal and Leader 8pi ., . 
Tiders, Ideal 8nr&ce QauEes, Depth GangM, 



deal and Leader Sprinfr Calipers and Dl. 



, ■ lUvstrated catalogue free to alU 

. ciTETENH ARms Oi TOOL. CO 

'.O.Boz %D, Cblcopee Fails " 





THE STIRLING BOILER 

is economical In fuel, repairs, and 

absolutely safe at high presBUTe, 

Practically self-cleAaizig. 

THE STIRLING COMPANY, 

OSmi&AL OFFICZg: 

PUlLKAir BUILDIHa, OHIOACK) 
Branches in all principal cities. 



T. ft. G. 



THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
turers. Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
huygood specialties outright ormanuiacture on royalty. 
Safesmen cover every State and Territory in the union. 



WELL DRILLING HAGHINERY, 

UAST77A0TUSXD BT 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
^Catalogue. 

ADDBEBS 

IWilliams Brothen 

ITHACA, N. Y. 




BORE 

WELLS 

DRILL 

WELLS 



The BEST MACHINERY 
and TOOI,!!l in tbe world tor 
succeeding in this business — also 

Horse Powers, 
Steam Engines, 
Pumps AValves, 

Iron Pipe and Fittings^Well Sup- 
plies. Honest and reliable work 
assured. Oataloffue mailed Free. 

LOOMIS&NYMAN, 
TiFpnr, OHIO. 



OIL WELL SUPPLY GO. 

91 &: 92 IFATER STREET, 

Pittsbarir, Pa., 

Manufacturers of everything needed for 

for either Oas, Oil, Water, or Mineral 

Tests, Boilers, Bnelnes, Pipe. 

Cordage, Drilling Tools, etc. 

Illustrated catatogne, price 

lists and discount sheets 

on request. 





EXPERT MODEL MAKINB.'^'1^»»^ 

J. C. Sbtx, Prop. Chicago Model Works, Chicago, ni., 179 
K. Hadlson St. Write for Catalogue of ModelSupplies. 




HYDRO-CARBON BURNER 

For Barninc Crude Petroleam 

under low pressure (Meyer's patent). 
Adapted for all kinds of Iron and Steel 
FOTging, Tempering and Welding, Anneal- 
ing, etc, for Burning Sewer Pipe, Heating 



Asphalt, OzidlslnK Lead,Oenerati ng Steam 
and an endless variety of special w — *- 

IV Engineers furnished on appl 
to equip plants with our improTed system, 



Standard Oil Fael Burner Co. 
FORT PLAIN, NEW YORK. 





CHAPMAN VALVE MANUFACTURINB COMPANY, 

MANI7VACTUBSBS OF 

For STEAM, WATER, GAS, AMAIOMA, OIL, ACID, Etc.) also 



We make a Sjiecialty of Valves for Superheated and High ressure Steam 100 Pounds 



General O 

Treasurer's J »2 KILBV STREET, 
"-•— J BOSTON. 

t^" AH work Ouaranteed. 



Pressure and Upwards. 
ce and Works, INDIAN ORCHARD, MASS, 



OlBce, 



*OffloB°l** WEST LAKE STREET. 

Send for Circulars and Prices. ..Mi 




VOLMET W. MASON & GU., 

FIIICTION PDLLEYS, CLDTCHES, and ELEVATORS 



PKUVIDKNCK. K. I. 




BARNES' 

New Frictlpn Disk Drill. 

worn LiaMT WORK. 

The speed oaa be instaRtlr chaxw*^ tgtaa to 1600 
witbout itoppiiig cr aUftmir belts. Power sfiplied 
c&n be craaoatod to drire, with eqtuU safety, the 
smallest or largrest drills within its natjgb—K won> 
derfnl eotmemy in time and i^reat ■tvuy bt driB 
breakage . Send for catalo^e. 

W. F.&JNO. BARNES CO.. 
1999 Ruby St., - Rockford.IU, 



THE STATE for nDCGnM 
ntanufacturesisUnllUUIl 

A Great Field for Manufacturers and 
Factories. Portland is its great indnstri^ 
center. Her perfect water power unequal- 
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide 
water at the terminal connecting point of 
Bailroad and Sea and Biver navigation. 

Full information furnished free by the 
Oregon State Board of Inmigration, 

Portland, Oregon. 



.A. X< TT SdC JC XT T7 

In all shapes. Hannfactured b7 

Oorles Eleotrio Smeltiiig and Altuninnm Oo-, 

Correspondence solicited. LOCKPOBT, N. T. 



SCIENTIFIC AMERICAN DYNAMO. 

DeBCription of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 UO-volt Incandescent lamps, or of being used as a 
5h.D. motor. This machine was constructed especially 
for the benefit of the readers of tbe ScienUfic American. 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
siened to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifloaUy. With 24 Uluetratlons. Contained in Scientific 
American Supplbmbnt, No. 865. Price 10 cents. To 
be hadatthlsofBce and ftom all newsdealers. 




ONLY 

25 
CENTS 

Stamps 
Accepted, 



A Practical Iiittle Book. 

" HOW TO MAKE A I H.P. 

MOTOR OR DYNAMO." 

Illustrated with plana and all details. 

18 partiSrw'N. T. Electflcal Review 



GAS^GASOLINE ENGINES 

STATIONARY and PORTABLE. All Sizes. 
Dwarfs In Size, but 
Giants in Strength. 

L Expense one cent an 
^hour per horse power 
Rand requires but little 
Battentiou to run them. 
EverT' Envine 
Gnaranteed. Full 

Sarticularsfreeby mail 
[ention this paper 

VAN DUZEN 

GAS & GASOLINE ENGINE CO. Cincinnati, 0. 




FUELS AND THEIR USE— A PRESI- 

dential address before tiie Society of Cliemical Industry, 
by J. Emerson Reynolds, M.D., discussing the modem 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
Contained in SCIENTIFIC AMERICAN Supplement, 
No. 868. Price 10 cents. To be had at this office and 
from all newsdealers. 



IMUEIITdDfi '"'^ Ezperimentors can obtain val- 
inicn I UnO uable assistance from us In perfect- 
ing tlielr ideas. Models and patterns a specialty. Write 
us. WM. GARDAM & SOlf 98 John St., New York. 



B a Caxaiaous Fbsb to AKT ASDBXSS. «| 

Models and geaRo 



gfe 




DRILL CHUCKS. 



, ie th 

holding and driving drlUf 

Foreign AirencieB : Ph. Bouz et Cie., 54 Boulevard da Temple, Paris, France. E. Sonnenthal^ Jr., Nueu Prom- 
enade, No. 5, Berlin. Qermany. Sellg, Sonnenthal & Co., 85 Queen Victoria Street London, B. C, England. 



/ELLULOID 7^P0N C9CErLUL6iD' lacquers 

V. ~ ' G U w •-. - , :, iPc-eP;LLiA\: .-no CeADBLACKS-SnELLAGS &C 
^^.^ . __ . : "_ £ _ - .' z- A \ ^ --^ -" ' 




Steel Type for Mm MacMnes, 

J. D. MAIiLONEE, M'f r, STOCKTON, N, Y, 



Shingle, Heading and Stave Mill Machinery 




and Veneer Cutting. 

Semd f&r cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc Send for cat. B. 



Wood 
chinery. 
Vat. G. 



Pulp Ma- 

Send for 



Improved Gauge Lathe. 



Trevor Mfg, Co 

Lockport, N. Y. 



THE 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only S3.00 a Year, Including Postage. 
Weekly— 5!J Numbers a Year. 

This vriilely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
Tijfic American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months. $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN Ac CO., 3tfl Broadway, New York. 



THE 

This is a separate and distinct publication from Thb 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try. Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the Sitpplement. 

Price for the Supplement for the United States. 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN Sc CO.t 361 Broadway, New York, 



§undtn(i Edition. 

The Scientific American Architects' anb 
BUILDERS' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; Illustrating the most interesting examples 
of modem architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Ijargest Circulation of any 
Architectural publication In the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

mUNN Sc CO., Pobllshers, 

361 Br«adwaT> New York* 
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Fownded by Math&w Carey 1 1785, 

HENRY CAREY~BAIRD A CO. 

Industrial Pablishers* Booksellers, And Ittporters* 
81 U Walnut St.. I'hlladelphla, Pa.. U. S. A. 

{^^•ur new and Revised Catalogue of Practical and 
Scientific Books, 88 pa^es, 8vo, and our other Catalogues 
and C'''Oulara, the whoiecovering every branch of Sci- 
ence applied to the Arts, sent free aad free of postage 
to any one in any part of the world who will furnish his 
address. 



WHERE TO LOCATE 
NEW FACTORIES. 

The Illinois Central Railroad Compan y 1b desirotiB of 
calling the attention of capitalists and manofacturera 
to the advantages possessed by the different cities and 
towns on their Southern Lines and on the lines of the 
Yazoo & Mississippi Valley Railroad Company, In the 
shape of 

UNLIMITED RAW MATERIAL, 

PROXIMITY TO MARKETS, 

CHEAP LABOR, 

Fuel, etc., and believes that it needs but a presentation 
of their merits to attract the careful attention of all In- 
terested in converting the raw materials to be found on 
their lines into the finished product. Prominent among 
these are cotton, haj-d and soft wood, clay, fruits, vege- 
tables, etc. A descriptive pamphlet of 150 p^es, en- 
titled " Where to Locate New Factories," has Been Is- 
sued by the Company, and a copy will be sent free on 
application to the undersigned, who will also give any 
further Information as to 

INDUCEMENTS OFFERED 

by the different localities for desired industries. 

Individualsor Gompanleswiehingto an hark capitaJ In 
cotton, clay, wood-working, canning or other industries, 
can find a profitable field and hearty co-operation, For 
particulars address Geo. C. Powhb, Industrial Commis- 
sioner L C. R. R., 68 Michigan Avenue, Chicago. 

P. 3-92. 

ARTESIAN 

I Wells, Oil and Gas Wells, drilled 

by contract to any depth, from 50 

to 3000 feet. We also manuf ac- 

I tnreand furnish everything re- 

1 quired to drill and complete 

I same. Portable Horse Power 

I and Mounted Steam Drilling 

Machines for 100 to LOGO feet. 

I Write us stating exactly what is 

I required and send for illustrat- 

Jed catalogue. Address 

PIMHCK AKTKtiLAJN & OLL WELL SUPPLY CO^ 
"1 BKAT2CB STRKBT, NBW YORK. 




The Best lUecbanical Help 

For inventors, experimenters, etc., comes 
from a real machine shop with first-rate 
men and tools accustomed to regular 
work. We have put some notions of ours 
iu a primer — sent free. 

The Jones Bbothkrs Electbic Co. Cin'ti, O. 



THE SIMPLEX TYPEWRITER 

ICUARANTEED 

[to do as eood work 
las any high priced 
machine. Special- 
|ly adapted for use 
in private corre- 
spondence. Sent 
by mall or express 
prepaid on receipt 
,of 12.70. See Set. 

l^m., Oct. 1, p. 210. 

Address Simplex Typewriter Co., 33 Great Jones Street, New York*. 




E. Konisrslovr, manufacturer of Fine Machinery 
and models, offers Special Facilities to InTent- 

ors. Guarantees to work out Ideas in strictest secrecy, 
and any vmjrrmjerrwnt that he can sunaest goes Tinth the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to d«- 
relop. Novelties and patented articles manufactured 
by contract. 181 Seneca St.. Cleveland. Ohio. 




M 



ANUFACTURER8 and INVENTORS 

ATTENTION! 

We are prepared to design, give estimates on, and 
manufacture Light Machinery, Electrical Appliances, 
and Metal Specialties of every description. Also Mod- 
els, Dies, Special Tools and Patterns. 

We also make Gear Cutting a Specialty. 
GARDM':R sewing MAi-HlNK €0„ 
Factory and Main OfQce, cor. State & Claim Sts., Aurora, 
111. Chicago Office, 247 Monroe Street, Chicago, D 1. 

Direct aU correspondence to Main Office, Auro ra, DL 



SINTZ GAS ENGINE CO. 

Q&AND BAFIDB, MICH., 
D. S. A. 
Manufacturers of the Sintz Sta- 
tionary and marine Gas and 
Gasoline EnginvB. Especially 
adapted for Boats and Mectric 
Ijlgnting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. ^T" Send for Catalogue. 
Mention this paper. 




Rubber Rolls and Wheels. 

Power Wringing Machines, Drying an d Ventilating 
Fana All styles of Trucks made to order. Catalogues 
free. GEORGE P. CI.ARK, 

Box !L, Windsor Locks, Conn. 







Uf .|.i.|.j— CompetentForemantotake charge of Cab- 
ff dnicU InetPapier Macheand Composition Depart- 
ment of large Cabinet Factory In the West, Address 
Foreman, care of Nelson Chesman & Co.. St. LonlB, Mo. 

STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamm, Rubber and 

Metal Type Wheels, Dies, etc. 

model and Kxperimenral Work. 

Small Machinery, Novelties, etc, man- 
ufactured by special contract. 

New York Stencil Wks, lOG Nassau St., N. Y 

Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently Improved and 
gvioe reduced. Subscribers to the Scientific Amebi- 
an and SUIENTIPIC AMERICAN SUPPLEMENT Can be 

^applied for the low price of itL50 by mall, or S1.35 at the 
office of this paper. Heaw board sides; Inscription 
** SCIENTIFIC AMBBICAN" In gilt. Necessary for 
e^ery one who wishes to preserve the paper. Address 
Jn VNN & CO.» Pablisbers scm^Tivio Aubbican 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

XT la :E3 Q XT .£L Xj £3 13. 

1^ SENII FOR CATAIiOGDE. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



1000 Letters ^" ^^"'^ 



No one ever wrote 

that is, unless they first wrote one and then copied the rest on an 

EDISOX MIMEOGRAPH 

Invented by Thos. A. Ellison. For DailyOfBce Use in duplicating both liand writing and typewriting 
AnyDody can operate it. Simple— Compact -Cleanly-Clieap. Kndoraed by over SO.UOO users. 
Catalogues and Samples of w ork sent free upon application. Manufactured only by the A . B. DTCK 
CO., 134 E. I^ake St. Chicajco. Brancli Offices, « Nassau St., N. T. City, 117 So. Fifth St., Phila. 



GATES .ROCK & ORE BREAKER 

Capacity op to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of HUh Grade Mining 
Machinery . Send for Catalogues. 

CATES IRONWORKS, 

SOCSo. Clinton St., Chicaeo 

136 C, Liberty Street, New York, 
237 C, KranUin St., Boston, Mass 




AgeotM Wanted for the Life and PablioserrleM of 

JAMES G. BLAINE 

oply complete work pub.; complete ontfitmalled for 
iOo. Address, National Pub. Go.» Chicago* 111* 




WE SEND FREE 

with this beautiful Orsaii an Infttmctlon 
Book and a handsome, upholstered Stool 1 
The organ has 11 stops, 5 octaves, and is 
made of Solid Walnut, warranted by us for 
15 years. We only chargre $4K f orthia beau- 
tiful instrument. Send to-dav for FREE illus- 
trated catalogue. OXFORD MF6. CO Chicago- 



$10.00 to $50.00 iS&jf: 

ness. Magic LanternB and Yievrs of popular sub- 
jects. Catalogues od application. Part 1 Optical, 2 
Mathematical, 3 MeteoroloKical, 4 Maeic Lanterns, etc. 
L. iUAMA88E. SH niadison Street, Chicaffo, III. 




If you are Interested In 



ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, mUTORS, 

And a fall line of general 

ELECTRICAL SUPPLIES, 

STAIfLET & PATTEESOB, 
Electrical Honse FurnishinffB, 

32 & 34 Frankfort St., N. Y. aty. 



Cnp car C— one StMrteTantMll]Co.'s 12 in. crusher, 
run Ollkb used Bliort time: good as new. Address 
Standard Oil Co., Boom 21, No. 5 Wabasli Avenue, Chi- 
cago, ni. 



MANUCRIN Simple! Barective! Superior to any 
brush for cleansing and whitening 
the handa. WUllast for years ! By mail, 20c. silver 
Rkddall Co., p. O. Box 4S1, Phila., Pa. Agents wanted. 




$25 to $50 



perweelc, 
toAsenta, 

Iiadlefi or 

dentlemen* nsing or mIUbk 
**01d Reliable Plater." Onl* 
practical way to replate riutj' ana 
worn knirea, forka, Bpoone, etc; 
quickly done by dippiDg Id melted 
metal. No experience, polishing 
or maohinery. Thick plate at one 
operation; lasts & to 10 years; Qne 
finish when taken &om the platen. 
Bvery Tamily has plating to do. 
Plater Bells readily. Profits large. 
W. P. Harriion A Co., CoInmbus.O. 




After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 

Half to Fonr Horse Power. Marine and Stationary. 

For either Natural fias or Petroleum as Fuel. 



Aam ADtomllio SaAtT 
Imhil, -^Btrttomuj." 



ROCHESTER MACHINE TOOL WORKS, Brown'S RaCB, ROCHESTER, N, Y. 




HARRISON CONVEYOR! 

^''"'''''^Ha^Suns Grain, Goal, Sand, Glaifjan Bark, Cinders, Ores, Seeds, fcc. 

^i^.\ BORDEN, SELLECK & CO., {ualu^ers J Chicago, IIL 



LIFE SAVING DEVICES. — A COL 

lection of suef?estiona of devices for communicatiDg be 
tween the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
100 illustrations. Contained in SCIENTIPIC AhsRICAN 
StTppLEMK.NT, . Nos. 848. 849, 850. 851, 852, 
854,861, 8K2, 864, 869, 871, 8r4 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this ofiBce and from all newsdealers. 



OTTH. 

i(A nOKTHS ON TRUL» FOR | f^ 

y Bubier*s Popular Electrician I lin 

An lUnstrated monthly jonmal for *#Wai 

the amateur, experimenter and pabUc, or 

"rVERYBOOY'SHAND-BOOK^OCn 

Pof Kr^BCTKICITT. ByEdw. Trevert. 60 #31. 

^lUnstratlons. ISO Pages. All about ^*'*'" 
Electric Bells, Batteries. Dynamos, Motors, BaUwaya, 
WeldlDK. etc. Post- paid Book and Paper for 8t cents. 

BUBIER PTTB. CO., L.TNN, MASS. 



car »4"° ^''"^ 

■ TnV' LEHIGH AVE. A. AMcRlLAf 



MECHANICAL DRAWING, 

Mechanics, MlnlnKi Frospectlnsfi Arith- 
metic, etc., may be studied at hoTne, withoiit loss of 
time from wort. To begin, students only need to know 
bow to read and write. Send for free circular giving full 
particulars to the Correspondence School of Mechanics 
or the Correspondence School of Mines, Scranton, Pa. 



(inim for our list of IS Cata- 
Nr.illl lOKB of music and 
UIUIW Musical Instruments. 

W. STOBT, 26 Central St.,Boston, Mass 



SCIENTIFIC EXPERIMENTS. -DE- 

scription of some simple aud easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surf ace of the sphere, 
with 6 Illustrations. Contained in Sciektific Ahbbi- 
CAN SUPPLBMBNT,' No. N7.5. Price 10 cents. To Iw 
had at this offloe and fro m all newsdealers. 



CnD fiAIC One J ale softening machine and five 
rUll OHLCa double dir Jute spinning frames, 
101 spindles each, 6 inch pitch, 6 Inch traverseiall manu- 
factured by A. LAWSON & SONS.Lbitos.HNGI-AND. 
In first-class condition. Apply to 

P. O. BOX 2682, B08T0{?, MASS. 



FREE TO YOU. 

OUR NEW eg pp. CATALOGUE 
, with COLORED THOTOGRAPHS. 
giTing full particulars of our FAMOUS 

OBSSSi AND £)^o§ 

_,.,__. We can save you SSO to S2SQ and am 
' sell you an Organ for S36, or a Piano lor 
Si 76 on your own terms. For CASH or on 
EASY INSTALLMENT PLANS. 
trrlteatpflDHICU £ Oil 'WashlnBton 
onceto uUnmOn <K UU.iUfew Jersey. 







3?he ACorxltox* 
INCUBATOR. 



Ton can get one VREE. 

ISFACTION everywhere. Send stamp 



Gives SAT 

_ _ . _ _ _ _ bamp 

for large book No. 61. Address A . F. 
WIIiLlAMS, Bristol, Conn. 






' PRICES 

V" tO" ^ 

OMCRS T* W TT ^nnC I S 

SPCCUL FACILITItS fOB mKWC WIUI/ fa ^W . 




di 



fREE 

Ert-i^ A fine Ufc gold platedwatch 
Jf< -* to evory reader of this paper, 
l^lf Cut thlB out and send it to us 
^l^pwith your full name and ad- 
pMXt dress, and we will send you 
one of these elegant richly 
jeweled gold finished watches 
by express for examination, 
and if you think it is equal in 
appearance to any C25.00 gold 
watch, pay our sample price, 
83.50, and it is yours. We send 
with the watch our guarantee 
that you can return it at any 
time within one year if not 
satisfactory, and if yon sell 
or cause the sale of six we 
will give you One Free. Write 
at once as we shall sMid out 
sajnptes for sixty days only. 

THE NATIONAL M'F'B 

& IMPORTINO CO.. 

334 Dearborn Street, 

CHICAGO, ILU 




)^ THE ''MUNSON" TYPEWRITER, y^ 

Vbi8 machine Is an " evolution,'* the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It Is liisrhc, Small, Compact, 

Easily operated, with UniTcrsal Key Board. 

INTEROHANOEABLE STEEL TYPE WHEEL, 

dmrable and easllykept in order. 30 keys, 00 characters. Weight, with oanr- 

ing case, 16 poonds. Bpemal wheels tar different langnages. Send for ci/rcmar to 

* * THB nVNSON TTFElTRITfiR CO., « « 

1S9 8* La Salle Street* Cklcago* 111.* U. S. A. 



INVENTIONS 

Practically Developed. ELECTRIC CUTTER CO., 186 
Elm Street, New Torli (E. D'AMOUB, Supt), Macfauugts, 
Pattern and Model Makers. 

PROPOSALS. 



TTNITBD STATES BNGINEEB OFFICE, WILMING- 
^ ton, I>el., February 1, 1893. Sealed proposals for 
dredging and excavating for the construction of an in- 
land waterway from Chincoteague Bay, V a., to Delaware 
Bay, Del., will be received at this office until 12 o'clock 
noon, March 2, 185©, and then publicly opened. Specifi- 
cations, blank forms, and all available information will 
be furnished on application to this oflBce. WM. F. 
SMITH, United States A^ent. ;; 



CUT PRICES "^^TSL^ 

AUTDMATIC 



DOUBLE-^ 



ONE FREE 

If You Order Five. 

Ito- 

yontr. Full Niclnl- 
I Plated, Rob- 
ber Steele, Cen- 
ter Fire, 
32 or 3g 
caliber. 
Five 
shot 



S in. \on?, rifle barrel SV In* Long fluted cy ■- 1 

Inder. Lowcurvedhammer, which preventsac L 

cidental discliarge. Wei^t 16 oz. Cut this out ^. 

and send wltli oraer and we will ship by express C O. D. If 

an examination you find it as represented pay a^. $8. SE" 

For cash with ordar for 5 we will giveyonOiie Free 

W. HILL iL CO-, Qnn Dept., 207 State St. CEICAeO 




BOOKS. 



Analysis. (Commercial Organic Analysis. By Alfred 
H. Allen. Second edition, revised and enlarged. Vol. 3, 
Part 2. Amines and Ammonium Bases, Hydrazines, Ba- 
ses from Tar, Vegetable Alkaloids. Illustrated. 8vo, 
cloth. 1892 $5.00 

Arithmetic of Electricity. By T. O'Conor Sloane, 
A.M.. E.M., Ph.D. I'hiswork gives electric calculations 
in such a simple manner that it ctin be used by any one 
having knowiedgeof arithmetic. It is absolutely Indis- 
pensable to the practical electrician as well as to the 
amateur $1.00 

Buildings and Structures of American Railroads. 
A Reference Book for Railroad Managers, Superintend, 
ents, Muster Mechanics, Engineers, Architects and Stu- 
dents. By Walter G. Berg. C.E. 500 pages. Illustrated. 
Clorh. 1893 $7.50 

Dictiouary, Standard Electrical. By Prof. T. 
0'< onor Sloane. 12mo, cloth. 621 pages. 350 illustrations. 
1892 $3.00 

The character of this work is that of a practical hand- 
book of reference, in which the terms and subjects are 
arranged alphabetically, and, besides giving the defini- 
tions of the terms, much valuable information is added 
in many cases. Each term or subject is defined once in 
the text, and where a term is synonymous with one or 
more others, the definition is given under one title only, 
and the others appear at the foot of the article as sy- 
nonyms. For the purpose of finding readily the defini- 
tion of one of the synonyms, a most complete index is 
added. The work is very complete, and is absolutely 
indispensable to all in any wwy interested in " Electrical 
Science," from the higher electrical expert to the every- 
day electrical workman. It should be in the possession 
of all who desire to keep abreast with the progress of 
the greatest science of the times. 

Drawinff. Simple Lessons in Drawing for the Shop. 
By Orville H. Reynolds. One vol.,.16[no, cloth, 83 pa^es. 
Illustrated. 1B92 $1.00 

Dynamos. The Practical Management of Dynamos 
and Motors. By Francis B. Crocker and Schuyler S. 
Wheeler. 1 vol. 12mo. Cloth. 100 pages. Illustrated. 
1892 $1.00 

Dyuamo-Electric Slacliinery. By Silvanus P. 
Thompson. D.Sc. B.A.. F.R.S. Fourth edition. One 
large 8vo volume, revised and rewritten, with about 1,000 
pages of text, profusely illustrated, and 29 plates. $9. 00 

Dynamo. (low to Make a Motor or Dynamo. By A. 
E. Watson. GOpages. paper. Illustrated US 

Dyniimos. Original Papers on Dynamo Machinery 
and Allied Subjects. By John Hopklnson. 2^ pages, 
cloth. Illustrated. 1893 $1.00 

Electric Light Fittinffp Practical. A Treatise on 
the Wiring and Fitting up of Buildings, deriving Cur- 
rents from Central Station Mains, and the Laying Down 
of Private Installations. Including the latest edition of 
the Phoenix Fire OflBce Rules, by special permission of 
Mr. Musgrave Heapy, of the Phoenix Fire OfOce. By F. 
C. Allsop. 275 pages, cloth. 224 illustrations $1.50 

Electi'ic liightins: and Power Distribution. 
An Elementary Manual for Students preparing for the 
Ordinary Grade Examination of the City and Guilds of 
London Institute. By W, Perren Maycock, M.l.E.E. 
Parti,, with Original Questions, and Ruled Pages for 
Notes. 123 illustrations and diagrams. Paper .75 

Electric Jjighting, A Guide to. For Household- 
ers and Amateurs. By S. R. Bottone. With many illus- 
trations. 1892 75 

Electric Lighting Specifications. For the use 
of Engineers and Architects. By E. A. Merrill. One 
vol., 12mo, cloth. 176 pages. 1892 $1.50 

Electric Ship Lighting, A Handbook on the Prac- 
tical Fitting and Running of Ships' Electncal Plant-, for 
the use of Shipownersand Builders, Marine Electridatns 
and Sea-goin g E ngineers in Chatge. By J. W, Urqubart, 
Electrician. With numerous illustrations. 278 pages, 
cloth. 1892 $3.00 

Electric Toy making, Dynamo Building, and 
Electric motor Construction. This work treats 
of the making at home of Electrical Toys, Electrical 
Apparatus, Motors, Dynamos and Instruments in gene- 
ral. The numerous illustrations make easy the carrying 
out of the work. By T. O'Conor Sloane, A.M., E.M., 
Ph.D. 1892 $1.00 

Electric Traction. Electric Traction on Railways 
and Tramways. By A. Reckenzaun. 440 pages, 8vo, 
cloth. 1892 $4. 00 

Varnishes. The Practical Polish and Varnish 
Maker. A Treatise containing 750 Practical Reop'pts 
and Formulae for the Manufacture of Polishes. Lao- 
quers. Varnishes and Japans of all kinds for Workers 
in Wood and .Metal, and Directions for using. ByH.0. 
Standage. 260 pages, l2mo, cloth. 1892 Vd.50 

Excelsior Webster Vest I*ocket Speller and 
Deilner of the English Languasre* Gontaintng 
over 25,000 words. 320 pages, double columZL American 
Russian leather. Indexed 50 

Explosives and their Powers. By M. Bertbelot. 
Translated and condensed from the French by C. Napier 
Hake, Fellow of the Institute of Chemistry, Inspector 
of Explosives to the Government of Victoria, and Wil- 
liam Macnab, F.I.C.E. With preface by Lieut.-Colonel 
J. P. Cnndill, R.A., H. M. Inspector of Explosives. V\ ith 
illustrations. 8vo, cloth $9.60 

How to [tinke Common Things for Boys. ln> 
tended for young people who want to make " some- 
thing," and have neither instructors nor elaborate tools. 
By J. A. Bower. 240 pages. Illustrated. N. T., 1892. 

$1.25 

MetallHrgy of Lead and the Desilverlzation of 
Base Bullion. By H. O. Hofman, E.M.. Ph.D. This 
splendid work should be in the hands of everyone inter- 
ested in Lead Metallurgy. 1892 $6.00 



Our entirely new Catalogse of Scientific and Techni- 
cal Books, containing over 3,0U0 titles, and embracing 
more than 300 diff"erent subjects, with authors* Index, 
will be mailed free on application to any address in 
the world. Address 

MiTTNN <& CO., 

Publishers of the "Scientific American," 

361 Broadway, New York. 



nCAFNESS & HEAD NOISES CURED 

■■^■■■^ by Feck'B Invisible Tubular Bar Cushions. Whispen 
^^mwmm heard. BncceufnlwhenKllrfliiLedtesfail. Soldrnpai 
«ilytvr.UiNaz,SUVwv*I(-V- WiUeforliookofprmiCtrnU 



© 1 893 SCIENTIFIC AMERICAN, INC. 
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(February ti, 1893. 



'^tjpertieeincnts* 



Inside Pag:e, each insertion - - 75 cents a line 
Itack Pagre, each insertion - - - - $1.00 a line 

The abore are charges per agate line— about eiebt 
words per line. This notice shows the width of the line, 
,iid is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Adver isements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. C. SPALDING & BROS. 

Special Agents, 

CHICAGO. NEW YORK. PHILADELPHIA. 



FoiitGil" Wool Screws. 

Patented May 10, July 19, 1887 ; Oct.29,1889 ; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891 ; 
July 19, 1892. 
Its AdvantafEes are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

i. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forg^ed. instead 
of Cur, leaves on its entire surface a 
metallic skin. 

1^" Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 




Printing » Telegraphs 

FOR EVERY PURPOSE. 

Messages printed in plain type. Can be operated by 
anyone. No sltilled labor required. Quick communica- 
tion, with absolute certainty of receipt of message. 
Portable machines, wires, and batteries for temporary 
connections. Wires of any length fitted out, from a few 
feet to a thousand miles. 

THE EQUITABI,E MFU. & ELECTRIC CO. 
44 BROADWAY, NEW YORK. 



The hinge of destiny : 

a spare minute. 

To use it rightly is tlie secret of 
success ; but you must have it ; 
keep it always under your eye. — 
Does your watcli occasionally "stop 
to think.?" That's bad. Kow want 
to do the thinking. Get an accu- 
rate, jeweled, quick-winding Wa- 
terbury. $Aio$\'i. 

Forty styles of this watch are sold 
by all jewelers : A gem chatelaine 
for ladies (14-karat, filled, gold, 
or coin-silver) , gentlemen's watch- 
es and boys' watches. Who in 
your family is "off the hinge ?" 

Accurate, jeweled, handsome. — 
Rich ipen wear it. All styles ' 
at all jewelers. $4 to $15. s8 




ATENTS! 

MESSRS. MDNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patentp 
for Inventors. 
In this line of business they have had forty-fii-e years' 
experiencct and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
orusecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assiffuments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent fr^ of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrignts, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale oi 
Patents, etc. 

We also send, free of c}^arge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
inUNK & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICBS.-No. 622 and 634 F Street, Pft- 
clflc Bnlldiiur near Ttb Street. Washington, D. C, 



BALLS OF FIRE 

hurled into the ranks of an army could Bot have created tho excitement and dismay that our 



MURRAY $55.95 BUGCY^$5.95 HARNESS 




What has been the result of our four 
years' worTc in reforming the Buggy 
and Hardness business of the country ? 

The result is simply this— that to-day our name is 
»criteriDB of (tirALiITY and LiOW PRICES. 

Our " MURRAY '' Buggies and Harness are more 
widely used than any three makes in the whole 
country. We have had to increase our Plant from 
year to ;irear, until now we have the best facilities 
lor serving our customers of any factory on the 
face of the globe. 



have caused among the Buggy and Harness Mann- 
facturers, Dealers and Agents throughout the 
United States. FOUR ITEARSt A60 we beean 
selling our Murray Buggies and Harness direct to 
the consumer, barring out all Middlemen io the 
shape of the Dealer and the Agent, and giving to 
the consumers themselves the benefits or the im- 
mense profits heretofore squeezed and coaxed out 
of them by that class of men. We were fully con- 
vinced that by selling at first cost to the consumer 
direct, and by giving them the most substantial, the 
newest styles and the best finished work that could 
be produced, we would be eminently successful. 

and from now and henceforth the war will be more bitter than ever. The support we have received from all parts of the country fully warrants us Iq 
saying that we have friends by the Hundreds of Thousands, and with their support, we will the coming season make a record that will even eclipse 
our past glorious success. All people except fools have enemies— we have ours ; thev are the Factories, Dealers, Agents and Imitators, who are sore 
at our unprecedented success, and the loss of the " soft snaps " which they previously had, and they now spend their many idle hours in talking against 
the " Murray " Buggies and Harness. We like to have them talk, for they only advertise our work that much more— as any person easily sees, and 
were we not a most dangerous rival, they would not spend bo much of their valuable (?) time in " g'runting " against us. To these so-called " croakers " 
we can only say, that they have our sympathy, while we have the trade. If aaTlncr "' I>ollars*' amonnt* to anj'tliinB whatever to yon, we're 
entitled to your support and trade. Write us for the 6RANOEST CATAIjOCMJE ever published; it contains about one hundred and fifty pages of 
illustrations and prlces,whlch will be of great interest to you. Will mail you this Catalogue FREE OF CHARGE if you'll simply drop us alineaskingfor it. 

ANNIHILATORS OF HIGH PRICES 
PROFITS. 



iiiusiraiions ana prices,wnicn wui oeoi great inieresi lo you. win uiaii yuu buis t^ai-aiugue tkaa \jk uuakua n yuu ii siuipiy drop us allneai 

THE WILBER H. MURRAY MFG. CO., CINCINNATI, OHIO/rE^VRrf; 




Prevents 



Solves with great rapidity and 
absolute accuracy all arith- 
metical proDleras. 



Saves. 



WRITE FOB PAMPHLET. 



Office Headache. 
Mistakes in Addition. 
[Mistakes in Carrying 

Forward. 
Listing Scattered Items 

to add them. 

6o% of time in doing 

I the work. 
And all the time look- 
ing for errors. 



FELT & TARRANT MFG, CO., 52-56 Illinois St., Chicago. 



LUNKENHEIMER'S REGRINDING VALVES 

have been for over thirty years the only 
strictly first-class valves on the market, 
and are to-day more popular than ever. In 
constant service on steamboats, locomo- 
tives and U. 8 cruisers, a sure proof of their 
superior quality, efficiency and durability. 
If you once try them, youwill have no other. 
Our catalogue of valves, whistles, lubricat- 
ors, oil and grease cups, etc., will interest 
you. 8end for one, and mention the Scien- 
^ tiUc. The Luiikenheiinei* Company, 

Successor to The Lunkenhbimer Brass Mpg. Co., 
Cincinnati. O., U. 8. A. 




9ito50H. P. THE 




Economy, Kellablllty. 
Simplicity. Safety. 



Motor of 19'' Century 

Can be used Any Place, to do Any 
Work, and hy Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A pertectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to eachindicated horse power. 
For circulars, eta. address 
CHARTER GAS ENGINE CO. 
P. O. BOX148. Sterlins, III. 




IMPHOVCMENTS PATCNTED1890 IN THE U. 8. » CANADA AND EUROPE. 



FIRE-PROOF. Easily applied by anyone. Send for Sam pies and Descriptive Price Lfit; 
H. W. JOHNS MANUFACTURING COMPANY, 

H. W. Johns' Asbestos Kre and Water-Proof Sheathing. Btiildlng Felt. Steam Packines 
Boiler Coverings, lianid Paints, BqoJ Paints. Koof Cement, Kre-ftoof Paints, etc. ' 

87 MAIDEN LANE, NEW YORK, 

JERSEY CITY. CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDOM, 




"Improvement the Order of the Age.'' 

The Smith Premier Typewriter 

Embodies the most Profiressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

\ Ve have 20 branch offices i n the principal cities throughout the United States. 



xn lUl/CUTnDC ^^ American wishes a new 
lUinVCniUnON invention of merit for Em-ope. 
Has over 20 years experience abroad, large acquaintance, 
highest standing and capital. P.O. Box ^11, Boston, Mass. 



AGE 

r CI 



NTSWANTED ^,p,|y|ETO OlSlHETO YSm& 

cKTlTo'^r C.H.BESLY& CO. 

ANDASEMCY. CHICAGO, ILL.U.S.A. 



WATED PnWCD TO RENT.-Dayuse of 
I* I Cn rUW En secondbestpowerinMlch- 
igan. Owned by city. Night use reserved for elec- 
tric lighting. Good manufacturing interests seek- 
ing cheap water power, investigate. Electeic Light 
Commissioners, Marshall, Mich. 




Delaney's Metallic Gaskets 

and Flanges make everlasting 
joints. Delaney's Ex- 
pansion I'ackintfs for 
steam, water and ammonia 
are best and cheapest. 
H. J. Delnney A- Co., 
Third Jk Fowler sts. 
Itlllwaukee, Wis. 




U/nrlrl'e Co i •■ -^Itium of 14 Beautiful Views. Send 
nUnU a ralrsilver dime. W. F. Caldwell, Piqua.O. 



* * JOHNSTON'S ELECTRICAL AND STREET RAILWAY DIRECTORY. * * 

Just out, Feb. 1st. Klectric Light Central Stations* TNolated I'lants, Street Railways and Elec- 
ti'ical Companies generally, their Managing Officials, Purchasing Agents, Electricians, and Superintendents. 
Also Electrical Manufacturers, Dealers, Contractors, etc. Published annually. Cloth, 780 pages. Price, including 
postage, $5. UO. Sample copies of The Electricnl World (weekly), 52 pages, beautifully illustrated, $3.00 
a year, and copies of Johnston's Classified Catalogue of Electrical BnokN mailed free on ^plication. Address 

THE tLEC'TRICAl. VVORIiD, 41 Park Row, NEW Y<»RK. 



^ EDISON INCANDESCENT LAMP 

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others infrlnKe the Edison Patents, and are counterfeits. 

THE RIGHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST 
• INFRINGERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 

a-E13;TET^.A.Xi ELECTISIC COOivdrE'.^asT-S-. 

44 Broad Street New York. 6!i0 Atlantic Avenue Boston, Mass. 

173 and 176 Adams Street Chicago, m. m Arch Street Philadelphia, Pa. 

264 West Pourth Street Cincinnati, O. 401-407 Sibley Street , St. Paul, Minn. 

Gould Building Atlanta, Qa. 1333 F Street N. W Washington, D. C. 

15 First Street San FraDClBco, Cal. MasonioTemple Denver,Colo. 

AU bn>lneB> outside the United States transsoted by Tbonuon-Boaston International Co.,MBroadSt.,NevTork. 




rHBComv-cFjusmp 




133 FULTON ST. 

W.CHICAGO ILL. 

&ZWALLST NEW YORK 



^" Mention tti^SCIENTIFIC^SERTcAN. 



EADQUARTERS FOR LOW PRICES! 



HI 
SCAI.IC8 OFSiVfiR-V VARIBTY. 
A 1,000 Articles Less than Wholesale Prices. 
Carriages, Baggies, WaganB, Carts, Sleighs, Harness, Safes, 
Sewing Machines, Hlaeksmlthg' Tools, Bone Mills, Feed Hills, 
nder Milts, Corn Shellers, Feed Cutters, Lawn Mowers, 
Land Rollers, Road Plows, Damp Carts, Steel Serapers, Slnkt, 
Fanning Mills, Stoves, Kettles, Jack Screws, Hand Carts, Wire 
Fence, Letter Presses, ColTee and Spice MllU, Guns, Plslola, 
Bicycles, Tryelcles, Cash Drawers, Clothes Wringers, Meat Chop- 
pers, Trucks, Lathes, Engines, Watches, Organs, Pianos, Et«. 

Send for free Catalogue and see how to save Honey, 
161 8. JeSersOD St., CHICAGO SCALE CO.. Chicago, IlL 



KODAKS 

/""or Snapshots Out-Doors, 

For Time Exposures In-Doors, 

For Flash-Lights at Night. 



The 
• Kodaks 



T||*«||-||« are the most compact 

*'**"■'-'* rampra mnHp Perfectly 



camera made. 

adapted to hand or tripod 

use. Can be used with roll 

films or glass plates. Fitted with focusing index 

an4 counter for exposures. 



$40 £i.xi.d $50« 



( Send For ) 
I Catalogue, f 



EASTHAN KODAK CO., 
Rochester, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Anv desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL 

NO BOILER. NO FIRE. NO DANGER. 

NO ENGINEER. 




Engine operated by sparh 

from small battery. 
You turn the Switch, 
Eng^ine does the i-est. 

Regan Vapor Stationary 
Bnginee, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10.000 gallons ca- 
pacity. 



-MANUFACTUBED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

^"SeTut stamp for catalogue " V.'' 



95 MILK ST., BOSTON, MASS. 

This CompaDy owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telepliones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




PRINTING INKS. 

The Scientific Ambbican Ib printed with CHA8. 
KNEU JOHNSON & CO.'S INK, Tenth and Lombard 
StB., Pblladelpbla, and « Boae St., opp. Duane, New fork 



© 1 893 SCIENTIFIC AMERICAN, INC. 



